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Caution

This unit requires the use of a shielded interface cable.

Federal Communications Commission (FCC) Notice

WARNING: This equipment generates, uses, and can radiate radio frequency energy and if not
installed and used in accordance with the instructions manual, may cause interference to radio
communications. It has been tested and found to comply with the limits for a Class A computing
device pursuant to Subpart J of Part 15 of FCC Rules, which are designed to provide reasonable
proiection against such interference when operated in a commercial environment. Operation of
this equipment in a residential area is likely to cause interference in which case users at their own
expense will be required to take whatever measures may be required to correct the interference.

VDE Statement

Hiermit wird bescheinigt, dass der Model F880ES in Ubereinstimmung mit den Bestimmungen
der Vfg 1046/1984 funkentstort ist.

Der Deutschen Bundespost wurde das Inverkehrbringen dieses Gerates angezeigt und die
Berechtigung zur Uberprufung der Serie auf Einhaltung der Bestimmungen eingeraumt.

Canadian Radio Noise Emissions Notice

This digital apparatus does not exceed the Class A limits for radio noise emissions from digital
apparatus as set out in the radio interference regulations of the Canadian Department of
Communications.

Le présent appareil numérique n’émet pas de bruits radioélectriques dépassant les limites
applicables aux appareils numériques de Classe A prescrites dans le réglement sur le brouillage
radioélectrique édicté par le Ministére Des Communications Du Canada.

Proprietary Statement

All information contained in or disclosed by this document is considered proprietary by Cipher
Data Products, Inc. By accepting this material the recipient agrees that this material and the
information contained therein are held in confidence and in trust and will not be used, reproduced
in whole or in part, nor its contents revealed to others, except to meet the purpose for which it was
delivered. It is understood that no right is conveyed to reproduce or have reproduced any item
herein disclosed without express permission from Cipher Data Products, Inc.

Cipher Data Products, Inc. provides this manual “as is,” without warranty of any kind, either
expressed or implied, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose. Cipher may make improvements or changes in the product(s) or
programs described in this manual at any time. These changes will be incorporated in new
editions of this publication.

Cipher Data Products, Inc. assumes no responsibility for the accuracy, completeness, sufficiency,
or usefulness of this manual, nor for any problem that might arise from the use of the information
in this manual.
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Chapter1  Description

INTRODUCTION

This chapter provides general, functional, and physical descriptions of the FS880ES tape drive. It
also has instructions on how to open up the drive to gain access for operation and servicing, and a
series of illustrations showing the locations of all the major parts of the tape drive.

GENERAL DESCRIPTION

The Cipher Model F880ES is a dual-density (1600 and 3200 bits per inch) magnetic tape drive
designed to provide backup for high-capacity disk drives and data interchange between systems.
The F880ES exchanges data with other components of a SCSI system and transfers that data to
and from half-inch tape reels of 7, 8.5, and 10.5 inches.

Figure 1-1is an illustration of an F880ES tape drive.

FUNCTIONAL DESCRIPTION

The F880ES drive is made up of three functional components: the interface, the drive electronics,
and the drive mechanism. These three elements interact to accomplish the various functions
performed by the drive.

The drive records on tape data transmitted across the SCSI bus and reads recorded data from tape
and transfers it to the SCSI bus. To perform these functions a microprocessor interprets
commands from the interface, accelerates and decelerates the tape, positions the tape at the
read/write head, detects tape position, controls formatting, and provides status outputs.

The drive writes data to tape using the phase encode method of recording. Nine tracks are written
simultaneously across the width of the tape, eight tracks of data and a parity track.

The tape drive is self-loading. The operator inserts a reel of tape in the opening of the front panel
and presses a load switch. The drive then automatically seats the reel on the supply hub, threads
the tape around the tension arm, across the read/write head, and around the take-up hub. The
tape is positioned at BOT and properly tensioned.

The interface translates SCSI commands arriving on the SCSI bus into drive executable
commands, and it also translates tape drive data and status signals into the appropriate format for
the SCSI bus.
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Figure 1-1. FBB0ES Rack-Mount Tape Drive

PHYSICAL DESCRIPTION

The F880ES tape drive consists of three main assemblies: the chassis, the deck plate, and the
printed circuit board.

All components and subassemblies are mechanically fastened to a cast-aluminum deck plate,
including two direct-drive de motors with reel hubs, a power supply, the read/write head, sensors,
the tension arm, and the front panel. The deck plate is mounted to hinges inside a metal chassis
that encloses critical parts, as well as the printed circuit board, which contains all drive control
circuitry and the SCSI interface. The drive’s top cover protects the parts attached to the top of the
deck plate, as well as the tape path and the tape.

Designed for mounting in a standard 19-inch RETMA equipment rack or a table-top enclosure, the
drive is 8.75 inches high, 19 inches wide, and 22.7 inches deep and weighs 82 pounds. Slides for
mounting the drive in a rack are included with drives that are not ordered with the optional
enclosure.



TAPE PATH AND SERVICE ACCESS

Access is available to the tape path and to the internal components of the tape drive. Access to the
tape path is often referred to as operator access, and to the internal components as service access.
Throughout this manual it will be taken for granted that the reader is a trained, qualified
technician who knows how to obtain access to the drive in both ways. The procedures are

explained below.
Operator Access

Rack-Mounted Drive

1. Release the rack latch located under the left side of the front panel. See Figure 1-2.

>~
T/ 7

o /

Rack Latch

Figure 1-2. Location of Rack Latch and Cover Retainer Arm

2. Pull the tape drive out of the equipment rack.

3. Raise the top cover and place the cover retainer arm (Figure 1-2) in the slot next to
the tape path.

1-3



Reinstall the tape drive in the rack as follows:
1. Close the top cover.

2. Press the slide locks inward and push the tape drive into the equipment rack.

Enclosured Drive

1. Open the lid of the enclosure fully. Push down on the front corners to release the
catches before lifting the lid.

2. Raise the top cover and place the cover retainer arm (Figure 1-2) in the slot next to
the tape path.

Close up the enclosure as follows:
1. Close the top cover of the tape drive.

2. Release the lid retainer arm on the right side of the enclosure lid and close the lid.

Service Access

Rack-Mounted Drive
1. Release the rack latch located under the left side of the front panel (Figure 1-2).

2. Pull the tape drive out of the equipment rack.

3. Raise the top cover and place the cover retainer arm (Figure 1-2) in the slot next to
the tape path.

4, Loosen, but do not remove, the two screws on each side of the deck plate. See Figure
1-3.
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Retainer
Screw

Retainer
Screw
|
Figure 1-3. Location of Deck Plate Retainer Screws
5. Close the top cover.
6. Grasp the bottom of the front panel and lift it upward as far as it goes, then lower it

slowly until the latch in the support arm locks.

1. Insert the safety pin into the hole in the support arm. See Figure 1-4.
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Figure 1-4. Inserting Safety Pin Into Support Arm

Reinstall the tape drive in the rack as follows:

1.

2.

Remove the safety pin from the support arm.

Grasp the bottom of the front panel and lift it upward to unlock the support arm
lateh, then lower it slowly.

Raise the top cover and place the cover retainer arm (Figure 1-2) in the slot next to
the tape path.

Tighten the two screws on each side of the deck plate to secure it to the chassis.
Close the top cover.

Press the slide locks inward and push the tape drive into the equipment rack.



Enciosured Drive

1. Open the lid of the enclosure fully. Push down on the front corners to release the
catches before lifting up the lid.

2. Raise the top cover and place the cover retainer arm (Figure 1-2) in the slot next to
the tape path.

3. Loosen, but do not remove, the two screws on each side of the deck plate. See Figure
1-3.

4. Close the top cover.

5. Grasp the bottom of the front panel and lift it upward as far as it goes, then lower it
slowly until the latch in the support arm locks.

6. Insert the safety pin into the hole in the support arm. See Figure 1-4.
Close up the enclosure as follows:
1. Remove the safety pin from the support arm.

2. Grasp the bottom of the front panel and lift it upward to unlock the support arm
latch, then lower it slowly.

3. Raise the top cover and place the cover retainer arm (Figure 1-2) in the slot next to
the tape path.
3. Tighten the two screws on each side of the deck plate to secure it to the chassis.

4, Close the top cover of the tape drive.

5. Release the lid retainer arm on the right side of the enclosure lid and close the lid.
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PARTS LOCATIONS

Front View

Figure 1-5 shows the location of the major parts at the front of the tape drive.
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Figure 1-5. Front Parts



Rear View

of the tape drive.

Figure 1-6 shows the location of the major parts at the rear
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Top View

Figure 1-7 shows the location of the major parts at the top of the tape drive.
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Bottom View

Figure 1-8 shows the location of the major parts at the bottom of the deck plate.
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Chapter2  Installation and

Configuration

INTRODUCTION

This chapter describes how to unpack, install, and configure the F880ES tape drive.

UNPACKING

After removing the tape drive and all its accessories from the shipping carton, follow these

instructions:

1.

2.

If any tape is securing the top cover and front panel door, remove it.
Raise the top cover and place the cover retainer bar in the slot next to the tape path.

Move the tachometer arm away from the take-up hub and remove the cushion from
the hub. Place the tachometer arm against the hub gently.

Place the tape drive in the service access position.
Remove any packing material around the printed circuit board.

Close up the tape drive.

INSTALLATION

Rack Mounting

Refer to the drawing from the Hardware Installation Kit that came with the tape drive, to drawing
960264-000 at the back of this manual, and to Figure 2-1 while following this procedure:

1.

Locate the front and rear rail holes of the cabinet or equipment rack where the drive
will be installed. If they are threaded, drill them out to at least 0.281 inches.

Place the drive in the service access position.
Remove the stationary section (1) of each slide from the drive by pulling it forward.

Remove the intermediate section (2) each slide by pulling it to the rear of the drive.
When the slides lock in the lock points, release them by depressing the lock tabs.

Place the drive back in the operating position.
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Reassemble the stationary and intermediate sections by inserting the front of the
intermediate section (front has hole further from end) into the rear of the stationary
section. Depress the lock tab on each stationary section to fit the two sections
together. Center the intermediate section inside the stationary section.

7. Loosely assemble each mounting bracket (3) to a stationary section using two screws
(4) and a nut plate (5).

8. Loosely assemble the front and rear of each stationary section to the equipment rack
or cabinet using two screws (6) and a nut plate (7).

9. Ensure the alignment of each slide is correct, then tighten the six screws for each
slide.

10. Assemble the rack latch bracket (10) on the left rail (as you face the front of the rack
or cabinet) so that the bottom edge is 2.13 inches below the centerline of the slide.
Use two screws (11), flat washers (12), lock washers (13), and nuts (14) to secure it.

11.  Slide the intermediate section of each slide out of the rack or cabinet so that it locks
at the lock point of the stationary section.

12.  Install the drive on the slides. The slide section mounted to the drive’s chassis fits
inside the intermediate section. The four lock tabs (two on each side at the rear of the
chassis-mounted section) must be depressed to mate the slide sections together.

13.  Check that the rack latch engages correctly.

14.  Adjust the rack latch and slides as necessary so that both function smoothly.

15. Assemble a positive stop (15) to the front of each intermediate section of the slide
using two serews (16). The stop mounts horizontally to the inside of the intermediate
section at the two lower mounting holes.

WARNING

The positive stop is a critical safety device designed
to prevent slide separation that could result in
serious injury to personnel.

16.

Connect the power cord. Be sure to provide a service loop using a cable clamp at
either location (17) provided in the chassis.
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Enclosure Installation

This section describes how to install the tape drive into a table-top enclosure. Refer to Figure 2-2
while following this procedure.

1.

Lift open the enclosure lid. Push down on the front corners to release the catches
before lifting up the lid.

Place the tape drive into the enclosure, with the front panel at the open end of the
enclosure.

Open the tape drive to the service access position.

Remove the main circuit board as explained in Chapter 6.

Move the tape drive in the enclosure so the two holes in the front of the chassis (1) and
the two slots at the rear of the chassis (2) align with the four nuts (3) in the bottom of

the enclosure.

Secure the chassis in the enclosure using four screws (4) with washers. Align the
front panel so that the gaps between it and the enclosure are equal.



Figure 2-2. installation into an Enclosure

Reinstall the main circuit board in the tape drive.

The recommended routing for the SCSI cable is through the rectangular opening in
the lower right side of the back of the enclosure. See Figure 2-3. The rear panel of the
enclosure comes off by removing six serews.

Route the power cord through either opening in the bottom rear of the enclosure. Be

sure to provide a service loop using a cable clamp at either location (17 of Figure 2-1)
provided in the chassis.
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Figure 2-3. Installation of a SCSI Cable in an Enclosure

AC Voltage Selection

The manufacturer’s label on the back of the drive specifies the voltage that the drive is set to use
and that the power cord is designed for.

An ac voltage selection circuit board inside the power supply allows the drive to utilize input
voltages ranging from 100 to 240 volts. A fuse in the power supply housing may need to be
changed depending on the voltage selected. Use the following procedure to change the voltage
selection board and the fuse.

1. Be sure the power switch is off and the power cord is not connected to an outlet.

2. Open the drive to the service access position.
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3.

Remove the two screws (1) that secure the power supply cover (2) to the power supply
housing and remove the power supply cover. See Figure 2-4.

Figure 2-4. Location of Voltage-Select Circuit Board and Fuse

Remove the voltage selection board (3) from its connector on the power supply circuit
board. Reinstall it to select the desired ac operating voltage. See Table 2-1.
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. . Frequency
Voltage Rating | Selection Board | Fuse (Amps) (Hertz)
100 100 3.0 49-61
115/120 120 3.0 49-61
208/220 220 1.5 49-61
230/240 240 1.5 49-61

Table 2-1. AC Voltage Selection

5. Reinstall the power supply cover.

6. Replace the fuse (4) if required; use a slow-blow 250-volt fuse. Refer to Table 2-1 for
the amperage. Replace the power cord if necessary.

CAUTION

This unit relies on 16 ampere (maximum) building
installation fusing for protection.

Interface Cable

The ideal impedance match with cable terminators is 132 ohms. A characteristic impedance of 100
ohms 110 percent is recommended for unshielded flat or twisted-pair cables; a characteristic
impedance greater than 90 ohms is preferred for shielded cables. Cables of different impedances
should not be used. A minimum conductor size of 28 AWG is required. Twisted-pair cable must
not have less than one twist per inch. Each end of the twisted pair ground wire must be connected
to chassis ground.

Single-Ended

A 50-conductor flat cable or 25-signal twisted-pair cable is required. The maximum cable length is
six meters. Table 2-2 provides the pin assignments for the single-ended unshielded and
Alternative 1 connector. Table 2-3 provides the pin assignments for the single-ended Alternative
2 shielded connector. Proper termination of all signals is shown Figure 2-5.



+5V, (hominal)
-SIGNAL 220
GROUND 330
g

Figure 2-5. Termination for Single-Ended Devices

Differential

A 50-conductor flat cable or 25-signal twisted-pair cable is required. The maximum cable length is
25 meters. Table 2-4 provides the pin assignments for the differential Alternative 1 connector.
Table 2-5 provides the pin assignments for the differential Alternative 2 shielded connector.
Proper termination of all signals is shown Figure 2-6.

+5V, (nominal)

-SIGNAL 330
+SIGNAL 150
GROUND 330

Figure 2-6. Termination for Differential Devices
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Signal Pin Number
-DB(0) 2
-DB(1) 4
-DB(2) 6
-DB(3) 8
-DB(4) 10
-DB(5) 12
-DB(6) 14
-DB(7) 16
-DB(P) 18
Ground 20
Ground 22
Ground 24
TERMPWR 26
Ground 28
Ground 30
-ATN 32
Ground 34
-BSY 36
-ACK 38
-RST 40
-MSG 42
-SEL 44
-C/D 46
-REQ 48
-1/0 50

Note: All odd pins except 25 are connected to ground. Pin 25 should be open.
Table 2-2. Single-Ended Unshielded and Alternative 1 Pin Assignments



Signal Pin Number
-DB(0) 26
-DB(1) 27
-DB(2) 28
-DB(3) 29
-DB(4) 30
-DB(5) 31
-DB(6) 32
-DB(7) 33
-DB(P) 34
Ground 35
Ground 36
Ground 37
TERMPWR 38
Ground 39
Ground 40
-ATN 41
Ground 42
-BSY 43
~-ACK 44
-RST 45
-MSG 46
-SEL 47
-C/D 48
-REQ 49
-1’0 50

Note: Pins 1-12 and 14-25 are connected to ground. Pin 13 should be open.

Table 2-3. Single-Ended Alternative 2 Pin Assignments



2-12

Signal Pin Number Signal
Shield Ground |1 2 Ground
+ DB(0) 3 4 -DB(0)
+DB(1) 5 6 -DB(1)
+DB(2) 7 8 -DB(2)
+DB(3) 9 10 -DB(3)
+DB(4) 11 12 -DB(4)
+ DB(5) 13 14 -DB(5)
+ DB(6) 15 16 -DB(6)
+DB(7) 17 18 -DB(7)
+DB(P) 19 20 -DB(P)
DIFFSENS 21 22 Ground
Ground 23 24 Ground
TERMPWR 25 26 Ground
Ground 27 28 Ground
+ATN 29 30 -ATN
Ground 31 32 Ground
+BSY 33 34 -BSY
+ACK 35 36 -ACK
+RST 37 38 -RST
+MSG 39 40 -MSG
+SEL 41 42 -SEL
+C/D 43 44 -C/D
+REQ 45 46 -REQ
+1/0 47 48 -1’0
Ground 49 50 Ground

Table 2-4. Differential Alternative 1 Pin Assignments




Signal Pin Number Signal
Shield Ground |1 26 Ground
+ DB(0) 2 27 -DB(0)
+DB(1) 3 28 -DB(1)
+DB(2) 4 23 -DB{2)
+ DB(3) 5 30 -DB(3)
+ DB(4) 6 31 -DB(4)
+ DB(5) 7 32 -DB(5)
+ DB(6) 8 33 -DB(6)
+ DB(7) 9 34 -DB(7)
+DB(P) 10 35 -DB(P)
DIFFSENS 11 36 Ground
Ground 12 37 Ground
TERMPWR 13 38 Ground
Ground 14 39 Ground
+ATN 15 40 -ATN
Ground 16 32 Ground
+BSY 17 34 -BSY
+ACK 18 36 -ACK
+RST 19 38 -RST
+MSG 20 40 -MSG
+SEL 21 42 -SEL
+C/D 22 44 -C/D
+REQ 23 46 -REQ
+1/0 24 48 -I/0
Ground 25 50 Ground

Table 2-5. Differential Alternative 2 Pin Assignments



CONFIGURATION

Configuring the tape drive consists of setting the SCSI ID, the bus termination, and various
options.

Switch 1 of U2C resets the SCSI microprocessor. The normal position is open/off.

Switches 2 to 5 of U2C are for depot testing and must be closed/on.

SCSIID

The tape drive requires a unique SCSI ID, that is, an ID that no other device on the bus has. DIP
switch U2C, whose location on the main circuit board is shown in Figure 2-7, sets the SCSI ID.
Table 2-6 shows how to set switches 6, 7, and 8 of U2C to obtain the desired SCSI ID.

6 7 8 SCSIID
Open/Off Open/Off Open/Off 0
Closed/On Open/Off Open/Off 1
Open/Off Closed/On Open/Off 2
Closed/On Closed/On Open/Off 3*
Open/Off Open/Off Closed/On 4
Closed/On Open/Off Closed/On 5
Open/Off Closed/On Closed/On 6
Closed/On Closed/On Closed/On 7

An asterisk (*) indicates the factory setting.
Table 2-6. SCSIID Switch Settings
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u2C U4A

Figure 2-7. DIP Switches U2C and UAA

Configuration Options

A number of configuration options are available. DIP switch U4A, whose location on the main
circuit board is shown in Figure 2-7, sets the options; Table 2-7 provides a list of the available
options available with U4A and how to select them.

Switch Position Function
1 Closed/On* Enable arbitration
Open/Off Disable arbitration
2 Closed/On* Enable SCSI parity checking
Open/Off Disable SCSI parity checking
3,4 Closed/On*, Closed/On* Reserved
5,6 Closed/On*, Closed/On* Normal
Closed/On, Open/Off Loop on power-up routines
Open/Off, Closed/On Loop on RAM data dump
Open/Off, Open/Off Allow command execution after power-up
failure
T Closed/On* Reserved
8 Defines response to a Test Unit Ready
command following a Rewind Immediate:
Closed/On* Not Ready response
Open/Off Good response

An asterisk (*) indicates the factory setting.
Table 2-7. Configuration Options, DIP Switch U4A
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Bus Terminator

A bus terminator must be at each end of the SCSI bus. If the tape drive is at either physical end of
the bus, a terminator plug must be installed in the unused SCSI cable connector at the rear of the
drive. See Figure 2-8. If the tape drive is not at either end of the bus, the terminator plug must be
removed.

]

Figure 2-8. Installation of Terminator Plug
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Chapter3  Operation

INTRODUCTION

This chapter explains how to operate the tape drive, including how to load and unload tape.

CAUTION

If the tape drive is on and the top cover is opened,
the tape drive is shut down; this could cause data on
the SCSI bus to be corrupted.

FRONT PANEL

Figure 3-1 shows the switches and indicators of the front panel.

Figure 3-1. Front Panel
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LOAD/REWIND

This switch causes the drive to thread tape and position it at BOT, or, when a tape is already
loaded, to rewind it to BOT. The indicator above the switch flashes while the tape is loading or
rewinding, then stays lit when either operation completes.

UNLOAD

This switch causes the drive to unload tape. The indicator above the switch flashes while the tape
is unloading, then stays lit when the unload completes.

ON-LINE

This switch places the drive on-line and causes the indicator above the switch to turn on. If the
drive is already on-line, this switch takes the drive off-line and turns off the indicator.

WRT EN/TEST
The WRT EN (Write Enable) indicator lights when a tape reel with a write-enable ring is loaded.

The TEST switch causes the drive to enter the diagnostic mode; it functions only when the drive is
off-line. If the drive is already in the diagnostic mode, this switch causes it to exit the diagnostic
mode and enter the operating mode.

HI DEN

The High Density (HI DEN) switch selects the operating density; it functions only when the drive
is off-line and tape is loaded at BOT. When the 3200 density is selected, the indicator is lit; when
the 1600 density is selected, the indicator is off.

A tape written at 3200 bpi cannot be read unless high density is selected, either using the HI DEN
switch or from a host through the interface.

Power Switch

The power switch controls ac power to the drive. The switch is labelled with a “1” to indicate on
and a “0” to indicate off. Whenever the power switch is in the on position, a light inside the switch
causes it to glow.

When the power switch is pressed to on, the drive executes a series of power-up diagnostics. After
the diagnostics are run, the UNLOAD indicator comes on showing that the drive is ready to have
tape loaded.

The top cover and the front panel must both be closed whenever the power switch is pressed on, or
else the drive does not power up.



LOADING TAPE

The drive does not load tape unless the UNLOAD indicator in on.

1. If required, prepare the tape leader using a tape cutter/erimper (209990-500) tool.

2. If data will be written to the tape, install a write-enable ring on the tape reel.

3. Check that the tape is wound completely onto the reel.

4. Open the front panel door by pressing down gently on its top.

5. Place the tape reel on the supply hub with write-enable ring side of the reel down.
The reel must lie evenly on the hub.

6. Close the front panel door.

T Press the LOAD/REWIND switch. The front panel door locks. When the drive
finishes loading the tape, the LOAD indicator stays lit. The WRT EN indicator lights
if a write-enable ring is installed.

Manual Load

If the drive cannot autoload a reel of tape, the operator may use the following manual load
procedure. Check that none of the indicators are flashing before loading tape manually.

CAUTION

Switching off tape drive while the system is
operating could cause data on the SCSI bus to be
corrupted. Halt the system before performing this
procedure.

1.

Press the power switch to off.

Open the drive to the operator access position.
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Manual
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Figure 3-2. Location of Manual Release Switch

Place the tape reel on the supply hub with the write-enable ring side of the reel down.
The reel must lie evenly on the hub.

Press the manual release switch, located behind the front panel door on the bottom
left side (see Figure 3-2), and simultaneously rotate the supply hub clockwise until
the tape reel locks in place.

Thread the tape along the path shown in Figure 3-3. Move the tachometer arm away
from the take-up hub carefully, wrap the tape clockwise around the take-up hub until
the end of the tape is held by the next layer, then turn the hub clockwise five
revolutions. Gently place the tachometer arm back against the hub.



I 500005
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Figure 3-3. Tape Path

Check that the tape is seated correctly on the tape guides and the read/write head.

Close the top cover and the front panel door. Press and hold the lock buttons on each
slide and push the drive back into the cabinet.

Press the power switch to on. Wait for the UNLOAD indicator to go on.
While pressing the HI DEN switch, press the LOAD switch; then release both. The

drive loads the tape to BOT (The BOT marker is positioned at the BOT sensor.). The
LOAD indicator stays lit, indicating the drive is ready.
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UNLOADING TAPE

1. Check that the ON-LINE indicator is off (if not, press the ON-LINE switch) and that
front panel door is closed.

2. Press UNLOAD switch. The UNLOAD indicator flashes while the drive is unloading
the tape.

3. Open front panel door when the UNLOAD indicator stops flashing and stays lit
continuously.

4, Remove the tape reel. If the tape reel cannot be removed, try the “Manual Unload”
procedure that follows.

Manual Unload

If the drive does not unload a reel of tape, the operator may use the following manual unload
procedure. Check that none of the indicators are flashing before unloading tape manually.

CAUTION

Switching off tape drive while the systemiis
operating could cause data on the SCSI bus to be
corrupted. Halt the system before performing this
procedure.

1. Press the power switch to off.

2. Open the drive to the operator access position.

3. Rotate the supply reel counterclockwise to rewind the tape onto the supply reel.

4. Press the manual release switch, located behind the front panel door on the bottom

left side (Figure 3-2), and simultaneously rotate the supply hub counterclockwise
until the tape reel rotates freely and can be removed from the drive.
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Chapter4a Maintenance

INTRODUCTION

This chapter explains how to perform all required preventive maintenance on the tape drive.

TAPE PATH

All components of the tape path should be cleaned every 40 hours or weekly, whichever occurs
first, except for the read/write head, which should be cleaned every 20 hours. Only Freon TF
should be used as a cleaning agent, and it should be applied with a lintless swab or wipe. A
Cleaning Kit is available from Cipher.

CAUTION

Do not apply a cleaner directly to the item to be
cleaned, even if the instructions on the cleaner state
to do so. Always apply the cleaner to a swab or
wipe first. Cleaning agents can dissolve the
lubricants in precision bearings.

Figure 4-1 shows the location of the components of the tape path that require cleaning:

Tape cleaner
Read/write head
Tachometer roller
Take-up hub

All roller guides
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Figure 4-1. Tape Path and Sensors

SENSORS

The EOT, BOT, and the Tape-In-Path Sensors should be cleaned every 40 hours or weekly,
whichever occurs first. Use a dry cotton swab to gently wipe any dust off the face of each LED lens,
both the transmitter and the receiver. Wipe as gently as possible, as the alignment of the LEDs is
critical. Figure 4-1 shows the location of the sensors
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FILTER

The air filter should be clean every six months by blowing compressed air or vacuuming in the
opposite direction of airflow. Figure 4-2 shows the location of the air filter in the lower left of the

front panel.

Figure 4-2. Air Filter
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Chapter5 Troubleshooting

INTRODUCTION

The drive communicates errors via the front panel, which displays various patterns on the LED
indicators, and the SCSI interface. There are two types of errors: tape processing errors and tape
drive faults. This chapter is divided into three sections. The “Errors” section describes the various
errors and faults displayed by the indicators on the front panel. The “SCSI Diagnostic Functions”
section describes the information provided through the SCSI interface. The “Drive Diagnostics”
section explains how to use the drive’s the diagnostic capabilities for troubleshooting hardware
problems, including SCSI controller hardware failures.

ERRORS

Error Reporting
The drive reports error codes using the LEDs on the front panel. The error codes are transmitted

as binary numbers with the LOAD/REWIND indicator as the least significant bit and the HI DEN
indicator as the most significant bit. See Figure 5-1.

1 2 4 8 16

CONrON 0N 0N £0y

LOAD ., WRTEN .., -
REWIND UNLOAD ON-LINE “rpgr HIDEN

[ & g\ J \ J \ J \ y ]

Figure 5-1. Bit Significance of Front Panel Indicators

For example, an Error Code 6, which indicates that the drive received a write command while a
write-protected tape was loaded, causes the UNLOAD and ON-LINE indicators to flash.

Error Codes

Table 5-1 identifies each error code by the pattern displayed by the indicators. A “1” equals on and
a “0” equals off.
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Indicator Error Description
Pattern Code
11000 3 More than 3700 feet of tape beyond BOT.
00100 4 Tension arm swing exceeded normal range during load or unload.
10100 5 Command received before previous command completed.
01100 6 Write command received for write-protected tape.
11100 7 Illegal command.
00010 8 Supply hub locking mechanism failure.
01010 10 Auto-zero of DAC failed during power-up.
11010 11 Servo circuit output test failed.
00110 12 Reel not seated on supply hub, or file-protect circuit failure.
10110 13 Supply reel did not remain locked during unload, or tape-in-path
failure during load, or too much slack in the tape to allow tensioning.
01110 14 Tape travel beyond EOT exceeded 18 feet.
11110 15 Reel seat/file protect sensor failed.
10001 17 Tension arm swing exceeded normal range.
01001 18 Tape speed variation exceeded + 10%.
11101 23 Load attempted without tape reel
11011 27 Load attempted with front panel door open.
10111 29 Tape reel upside-down or tape-in-path sensor failed.
01111 30 BOT not detected after 35 feet of tape.
11111 31 Load failure.
Table 5-1. Error Codes
DRIVE DIAGNOSTICS

There are two categories of diagnostic service aids: those that run with a tape loaded and those
that run without tape. All service aids are invoked the same way. Several service aids require
that the interlock be disabled; see the “Interlock Disable Procedure” in Chapter 6.

Diagnostic Mode Entry

The diagnostic mode is invoked using the switches on the front panel. Each switch has a decimal
number significance as shown in Figure 5-2.
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CON 7O 70N 70 £0

LOAD WRTEN
REWIND UNLOAD ON-LINE Test HIDEN

\ J \ J J \ J \ J

Figure 5-2, Front Panel Switches Decima! Numbered

Entering a five-digit numeric sequence invokes a Service Aid (and the diagnostic mode). The
sequence is “45XX5,” with the two X’s representing the code of the desired Service Aid. The five
numbers must be entered within three seconds or diagnostic entry is aborted. For example, to
execute Service Aid 12, press switch 4, then 5, then 1, then 2, and then 5.

Service Aids (and the diagnostic mode) are exited by pressing switch 4.

Tape Unloaded Diagnostics

The following sections describe the service aids that are run without tape loaded in the drive.

Service Aid 11 (Servos)

This service aid tests the supply and take-up motors and their servo circuits. Both hubs rotate,
alternating clockwise and counterclockwise. Pressing the LOAD switch enables the high-voltage
drivers while limiting the maximum current to one ampere; UNLOAD disables the high-voitage
rails.

Service Aid 12 (Write Data)

This service aid enables and disables the write circuitry. Pressing the LOAD switch simulates a
100-ips data rate; UNLOAD simulates the 25-ips rate. If the ILWD signal is asserted, a one-
character record that includes a preamble and postamble is written.

Service Aid 13 (Write File Mark)

This service aid functions like Service Aid 12 except that the file mark signals are enabled.

Service Aid 14 (Tachometer)

This service aid samples the phase relationship for each quadrature of the tachometer. See Figure
5-3. Initially, all LEDs are lit; then the percentage of phase shift for quadrature 00 is displayed as
a binary number. An eight equals a phase shift of approximately 90 degrees. The minimum
acceptable phase shift is 30 degrees or a binary three.

5-3



Pressing the LOAD switch causes the phase shift of quadrature 01 to display, pressing a second
time displays quadrature 11, and a third time displays quadrature 10.

Pressing the LOAD switch a fourth time causes the servo to reverse and display quadrature 00’s
phase shift in this direction. Subsequent actuations of LOAD display the other quadratures in the
same sequence as above.

Ao

| QUADRATURE00 | QUADRATUREO1 | QUADRATURE11 i{ QUADRATURE10 !

Figure 5-3. Tachometer Phase Quadrature

Service Aid 21 (Circuit Board)

This service aid activates various status signals. IONL and IRWD are toggled; then IFBY, IRDY,
IDBY, IFPT, ILDP, and IEOT are toggled; finally IRSTR, FWD, ENRD, and ENFMG are toggled.
Then there is a ten-millisecond delay before this toggling sequence is repeated.

The various signals are toggled in binary sequence to provide easily recognizable patterns for
troubleshooting. The signals are available at the PIOs and in the read formatter circuitry.

Service Aid 22 (BOT Sensor)

This service aid measures the output voltage of the BOT sensor and displays it at the LEDs as
binary numbers. (Accurate readings are more likely if the sensor is shielded from ambient light.)
The output voltage varies when a reflective marker is passed in front of the light beam. The
binary output of the LEDs can be converted to the decimal value of the sensor’s output voltage
with Table 5-2.



LOAD UNLOAD ONLINE WRT EN HI DEN Voltage
0 0 0 0 0 0.00
0 0 0 0 1 2.56
0 0 0 1 0 1.28
0 0 0 1 1 3.84
0 0 1 0 0 0.64
0 0 1 0 1 3.20
0 0 1 1 0 1.92
0 0 1 1 1 4.48
0 1 0 0 0 0.32
0 1 0 0 1 2.88
0 1 0 1 0 1.60
0 1 (Y 1 1 4.16
0 1 1 0 0 0.96
0 1 1 0 1 3.52
0 1 1 1 0 2.24
0 1 1 1 1 4.80
1 0 0 0 0 0.16
1 0 0 0 1 2.72
1 0 0 1 0 1.44
1 0 0 1 1 4.00
1 0 1 0 0 0.80
1 0 1 0 1 3.36
1 0 1 1 0 2.08
1 0 1 1 1 4.64
1 1 0 0 0 0.48
i 1 0 0 1 3.04
1 1 0 1 0 1.76
1 1 0 1 1 432
1 1 1 0 0 1.12
1 1 1 0 1 3.68
1 1 1 1 0 2.40
1 1 1 1 1 4.96

Table 5-2. Service Aids 22 and 23 Conversion Chart
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Service Aid 23 (EOT Sensor)

This service aid measures the output voltage of the EOT sensor and displays it at the LEDs as
binary numbers. (Accurate readings are more likely if the sensor is shielded from ambient light.)
The output voltage varies when a reflective marker is passed in front of the light beam. The
binary output of the LEDs can be converted to the decimal value of the sensor’s output voltage
with Table 5-2.

Service Aid 24 (Tension Arm)

This service aid measures the tension arm output voltage and displays it as a pattern on the front
panel LEDs. Two patterns are required to obtain the voltage. The drive always displays the high-
order pattern first and the low-order pattern when the LOAD switch is pressed. Pressing the
LOAD switch cycles between the high- and low-order patterns.

Tables 5-3A and 5-3B make up a conversion chart that provides the values of the voltages for all
possible LED patterns. Table 5-3A has the values for all possible high-order patterns and Table 5-
3B has the values for all possible low-order patterns.

When the voltage obtained from the high-order pattern using Table 5-3A is positive, the voltage
obtained from the low-order pattern using Table 5-3B can only be positive. In the same way, when
the voltage obtained from the high-order pattern using Table 5-3A is negative, the voltage
obtained from the low-order pattern using Table 5-3B must be negative. Therefore, the two
voltages are always the same, either both positive or both negative, and are always added,
whether they are positive or negative, to obtain the result. The LEDs never display a positive
voltage in one pattern and a negative voltage in the other pattern.

As an example of a positive voltage, if only the LOAD LED is on (a one in the tables equals on, a
zero equals off) while the HI DEN LED is on, and only the WRT EN LED is on while HI DEN is off,
the tension arm output voltage is +0.96.

As an example of a negative voltage, if only the ON-LINE and WRT EN LEDs are on while the HI

DEN LED is on, and only the WRT EN LED is on while HI DEN is off, the tension arm output
voltage is - 2.24.
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LOAD UNLOAD ON-LINE WRT EN HI DEN Voltage
0 0 0 0 1 +0.00
0 0 0 1 1 -4.48
0 0 1 0 1 +2.56
0 0 1 1 1 -1.92
0 1 0 0 1 +1.28
0 1 0 1 1 -3.20
0 1 1 0 1 +3.84
0 1 1 1 1 -0.64
1 0 0 0 1 +0.64
1 0 0 1 1 -3.84
1 0 1 0 1 +3.20
1 0 1 1 1 -1.28
1 1 0 0 1 +1.92
1 1 0 1 1 -2.56
1 1 1 0 1 +4.48
1 1 1 1 1 -0.00

Table 5-3A. Service Aid 24 High-Order Pattern Conversion Chart

Service Aid 24 can also measure the voltage difference between the output of the tension arm at
rest and its output when the arm is against the forward bumper. This measurement is obtained by
manually moving the tension arm to the forward bumper then pressing the UNLOAD switch. The
patterns obtained are converted to voltages with Tables 5-3A and 5-3B.

Service Aid 31 (Sensors)
This service aid checks the File-Protect/Reel-Seated Sensor and the Tape-In-Path Sensor.

The File-Protect/Reel-Seated Sensor is checked by placing a tape reel without a write-enable ring
on the supply hub and running the service aid. As the supply hub rotates, a quick double-pulse of
the UNLOAD LED occurs, indicating that the tape is write protected. The double-pulsing can
only be observed by grasping and manually rotating the supply hub until the reel-seated reflector
moves past the sensor; otherwise, the double-pulse blurs into a single pulse. Installing a write-
enable ring in the reel causes the UNLOAD LED to produce both a double-pulse and a single
pulse, which indicates that the tape is write-enabled.
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LOAD UNLOAD ON-LINE WRT EN HI DEN Voltage
0 0 0 0 0 +0.00 or - 0.64
0 0 0 1 0 +0.320r-0.32
0 0 1 0 0 +0.16 or-0.48
0 0 1 1 0 +0.48 or-0.16
0 1 0 0 0 +0.08 or - 0.56
0 1 0 1 0 +0.40 or - 0.24
0 1 1 0 0 +0.24 or-0.40
0 1 1 1 0 +0.56 or - 0.08
1 0 0 0 0 +0.040r-0.60
1 0 0 1 0 +0.36 or -0.28
1 0 1 0 0 +0.20 or - 0.44
1 0 1 1 0 +0.520r-0.12
1 1 0 0 0 +0.12 or - 0.52
1 1 0 1 0 +0.440r-0.20
1 1 1 0 0 +0.28 or - 0.36
1 1 1 1 0 +0.60 or -0.04

Table 5-3B. Service Aid 24 Low-Order Pattern Conversion Chart

The Tape-In-Path Sensor is checked when tape breaks its light beam. Without tape, the LOAD
LED is on; with tape, the LOAD LED is off.

Service Aid 32 (Hub Lock)

This service aid rotates the supply hub while enabling the hub lock solenoid and raising the pawls.
If the front panel door is not closed, the ON-LINE LED goes on.

Service Aid 33 (Door Lock Disable)

This service aid disables the the door lock. It is reenabled when a tape is unloaded following a load
or when the drive is switched off.



Service Aid 34 (Blower Motor)

This service aid provides manual control of the blower motor via the LOAD switch. When the
LOAD LED is on, the blower motor is on; when the LOAD LED is off, the motor is off.

Tape Loaded Diagnostics

The following sections describe the service aids that are run with tape loaded in the drive.

Service Aid 21 (Read Threshold Adjustment)

This service aid provides a means to adjust the read threshold circuit using the LOAD and
UNLOAD LEDs. The use of this service aid is explained in Chapter 6 under the heading “Read
Threshold Adjustment.”

Service Aid 22 (Tension Arm Motion)

This service aid cycles the tape forward and in reverse while changing speed between 25 and 100
ips. The LEDs flash to display the relative tension arm motion as a binary number.

Service Aid 23 (Write Data)

This service aid writes data blocks at 25 ips (LOAD switch pressed), 100 ips (UNLOAD pressed), or
50 ips (drive already in high-density mode before the service aid is invoked; LOAD or UNLOAD
pressed after service aid starts). Before running this service aid the ILWD line must be grounded
to generate a one-character data block with postamble; if it is not, the hard error and the corrected
error statuses are reported. If the tape reel is not write-enabled, only data already written to the
tape can be read. A read reverse is performed if the HI DEN switch is pressed while LOAD or
UNLOAD is being pressed to select the desired speed.

SCSI DIAGNOSTICS

The SCSI interface generates error and exception data that can be accessed by a host with the
Request Sense command. This section describes available data, as well as the diagnostic functions
available through the Send Diagnostic command.

Sense Keys

The Sense Keys supported by the tape drive are listed in Table 7-30.

Additional Sense

Table 7-31 provides the Additional Sense Codes returned by the drive in response to a Request
Sense command.
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Status Bytes

Bytes 23 to 26 of the Extended Sense Data, which are returned to an initiator in response to a
Request Sense command, provide additional data that can useful when troubleshooting. Tables 7-
27, 7-28,7-29, 7-32, and 7-33 provide the available data.

Diagnostic Commands

The Send Diagnostic command executes diagnostic functions in the SCSI controller. The Receive
Diagnostic Results command returns the results of the diagnostic functions to the initiator. Two
diagnostic functions are supported: Diagnostic Inquiry and Test Buffer.

Diagnostic Inquiry

The Diagnostic Inquiry (D0) function reports the SCSI data buffer size (64k) in the data field of the
Receive Diagnostic command. The function returns 64 bytes of data; however, only the first two
bytes contain valid data (FFFF). The remaining bytes are zero. The “FFFF” denotes that the
buffer is 64 kilobytes.

Test Buffer

The Test Buffer (D1) function tests the SCSI data buffer. The logical block offset value is
supported. This value is multiplied by the mode-selected block size to obtain the byte offset in the
buffer. On a Send Diagnostic command the data is transferred into the buffer at this offset. On the
Receive Diagnostic command, the data is then transferred from the buffer to the initiator.

The Test Buffer function can only be issued when the data buffer is empty, unless the Device or the
Unit Off-line bit (0 and 1 of the Command Descriptor Block of the Send Diagnostic command) is set
to one.

SCSI Power-up Diagnostics

Level 0 diagnostics are power-up routines that test the SCSI controller before allowing any SCSI
function to be executed. Toggling the reset switch, switch number 1 of U2C, resets the SCSI
controller, causing the Level 0 diagnostics to execute; normally switch 1 is open/off.

Eight LEDs on the back of the main circuit board provide the status of the Level 0 diagnostics the
last time they were executed. See Figure 5-4. The LEDs are labelled 7 to 0, with 7 being the most
significant bit and 0 the least significant bit. The LEDs output the status code as a hexadecimal
byte. Successful completion of the Level 0 diagnostics is indicated by the code 90. Table 5-4 lists
the codes and their meaning. The error codes identify the point in the power-up sequence where a
failure occurred.

If power-up fails, the clear-power-up flag remains set and the first SCSI function results in an
error status.
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Diagnostic LEDs

01234567

|
Figure 5-4. Location of Diagnostic LEDs
6 5 4 321 0 Hex Code Function
001 0000O0 90 No failures
001 0 001 91 PROM 1 sum check
0 01 0010 92 PROM 2 sum check
0 01 0011 93 PROM 3 sum check
0 01 0100 94 8085, register and memory commands
6 ¢ 1 6101 95 RAM, set stack pointer
001 0111 97 Timer
0 01 1000 98 SCSI chip
001 1 001 99 8085, jump and initial command
001 1 011 9B DMA registers
001 1100 9C DMA data paths
001 1111 9F Data buffer

Table 5-4. Level 0 Diagnostics Error Codes




Chapter6 Removal, Replacement,
and Adjustment
Procedures

iNTRODUCTION
This section explains how to remove and replace various components and assemblies of the tape
drive and how to perform necessary adjustments. These procedures are intended for use by

qualified technicians thoroughly familiar with the drive. Each procedure assumes the tape drive
is already in the service access position.

TOOLS AND MATERIALS

Table 6-1 lists the special tools and materials necessary to service the tape drive.

Item Part Number

Hub-height adjustment tool 760105-545
Spring scale, 0-36 oz

Torque seal 209994-025
Loctite® 242 209990-074
Loctite 601 209990-076
Lubriplate 210444
Master skew tape 799019-401
Reference level tape 203336-006
Cleaning Kit 960855-001
Interlock Disable Tool 971742-001

Table 6-1. Special Tools and Materials List
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PART NUMBERS

Table 6-2 lists the part numbers of commonly replaced parts, most of which are discussed in the
following procedures. Part numbers for items not listed are available from Cipher Customer

Service.

6-2

Part Description Part Number
Air Filter 960027-001
Blower 961604-002
Cable, Read 963772-001
Cable, Write 960413-001
Chassis 966483-101
Door 963744-001
Door Lock 964522-002
EOT/BOT Sensors 160101-009
File-Protect Sensor 160101-005
Front Panel 964035-002
Front Panel Control Switches 961414-005
Hub Lock Solenoid 760101-840
Input Air Duct 760101-795
Interlock Switch 971494-001
Left Output Air Duct 760106-554
Main Circuit Board, Single-Ended 966129-001
Main Circuit Board, Differential 966197-001
Manual Release Switch 960930-001
Mounting Slide (one) 960274-002
Mounting Slides Kit 960635-001
Fuse, 3 amp, slow-blow 211151-330
Fuse, 1.5 amp, slow-blow 211151-323
Motor Filter 964962-001
Motor Insulator 760101-756
Output Ducts Adapter 760101-609
Power Cord, 250V, 7.5 feet 970035-001
Power Cord, 250V, 15 feet 970035-003

Table 6-2. Part Numbers of Replaceable items (1 of 2)




Part Description Part Number
Power Cord, 125V, 7.5 feet 970035-005
Power Cord, 125V, 15 feet 970035-002
Power Supply Housing 960292-004
Power Supply Circuit Board 960415-001
Power Switch 960180-001
Read/Write Head 961139-001
Right Output Air Duct 760106-555
Roller Guide 1 160104-401
Roller Guide 2 760104-500
Roller Guide 3, 4,5 160104-400
Safety Pin 760105-519
Supply Hub 160101-406
Supply Hub Bell Crank 961250-001
Supply Motor 160101-497
Support Arm 963442-001
Tachometer 565366-001
Take-Up Hub 760106-567
Take-Up Motor 961510-201
Tape-In-Path Receiver 160103-433
Tape-In-Path Transmitter 160101-010
Tension Arm 160103-499
Tension Arm Rotor (and Hub) 160101-444
Tension Arm Stator 160101-471
Top Cover 965937-001
Transformer 960199-002
Voltage-Select Circuit Board 760102-102

Table 6-2. Part Numbers of Replaceable items (2 of 2)



REMOVAL AND REPLACEMENT PROCEDURES

Blower
Refer to Figure 6-1 when removing and replacing the blower.
Removal

1. Perform steps one through ten of the Power Supply Circuit Board Removal procedure,
then go to the next step of this procedure.

2. Remove the three nuts (1) securing the blower (2) to the power supply housing, then
remove the blower.

Figure 6-1. Blower

Replacement

1. Follow the Removal procedure in reverse order.
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Control Switches

Refer to Figure 6-2 when removing and replacing the control switches.

Removal
1. Disconnect the electrical connector (1).

2. Push the switch assembly (2) out of the front panel. (It is held to the front panel with
adhesive.)

Figure 6-2. Control Switches

Replacement

1. Follow the Remsval procedure in reverse order. New control switches must have the
adhesive backing removed to install them.
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Door

Refer to Figure 6-3 when removing and replacing the door.

Removal
1. Remove the front panel.
2. With the door opened fully, remove each spring (1).
3. Push the door inward to separate the arms (2) from the pivots (3).

4, Remove the door through the opening in the front panel.

Figure 6-3. Door
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Replacement

1. Follow the Removal procedure in reverse order. Put a small amount of Lubriplate on
each pivot (3) before snapping the door arms (2) onto the pivots and on the ends of the
springs (1).
Door Lock

Refer to Figure 6-4 when removing and replacing the door lock.

Removal
1. Disconnect the cables (1) from the door lock eircuit board (2).
2. Remove the two clips (3) securing the door lock (4) to the front panel, then remove the

door lock.
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Figure 6-4. Door Lock

Replacement
1. Follow the Removal procedure in reverse order. The tab at the front of the door lock
mounting plate slides into a groove in the front panel. The tab on the clips (3) goes

downward.

2. Use Service Aid 32 to check that the door lock functions properly.
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EOT/BOT Sensors

Refer to Figure 6-5 when remcving and replacing the EGT/BOT sensors.

Removal
1. Disconnect the cable (1) from the EOT/BOT sensors (2).

2. Remove the two screws (3) and washers securing the sensors to the deck plate, then
remove the sensors.

Figure 6-5. EOT/BOT Sensors

Replacement
1. Follow the Removal procedure in reverse order.

2. Use Service Aids 22 and 23 to check that both sensors function properly.
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File-Protect Sensor

Refer to Figure 6-6 when removing and replacing the file-protect sensor.

Removal
1. Disconnect the cable (1) from the file-protect sensor (2).
2. Remove the two screws (3) and washers securing the sensor to the deck plate.

Figure 6-6. File-Protect Sensor

Replacement
1. Follow the Removal procedure in reverse order.

2. Use Service Aid 31 to check that the sensor functions properly.



Front Panel

Refer to Figure 6-7 when removing and replacing the front panei.

Removal
1.  Open the front door.
2. Disconnect the electrical connectors (1, 2, and 3).

3. Remove the four screws (4) and washers securing the front panel (5) to the deck plate.

4.  Remove the front panel.
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Figure 6-7. Front Panel

Replacement

Ensure that both air ducts fit

Follow the Removal procedure in reverse order.

correctly to the front panel.

1.

Use Service Aid 32 to check that the door lock functions properly.
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Fuse

Refer to Figure 6-8 when removing and replacing the fuse.

Removal
1. Remove the fuse cap (1).

2. Remove the fuse from the fuse cap.

Figure 6-8. Fuse

Replacement
1. Follow the Removal procedure in reverse order. Be sure to use the correct fuse: for

100 to 120 Vac operation, use a 3 ampere, 250 volt, slow-blow fuse; for 208 to 240 Vac
operation, use a 1.5 ampere, 250 volt, slow-blow fuse.
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Hub Lock Solenoid
Refer to Figure 6-9 when removing and replacing the hub lock solenoid.
Removal

1. Disconnect the cables (1) from the hub lock solenoid (2).

2. Remove the two screws (3) and washers securing the solenoid to the deck plate, then
remove the solenoid.

Figure 6-9. Hub Lock Solenoid

Replacement

1. Follow the Removal procedure in reverse order. Be sure that the bell crank plunger
(4) is inserted through the spring (5) and into the solenoid (2) and that the bell crank
is connected to the hub lock.

2. Use Service Aid 32 to check that the hub lock functions properly.
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Input Air Duct

Refer to Figure 6-10 when removing and replacing the input air duet.

Removal
1. Remove the front panel.

2. Remove the input air duct (1) by squeezing the left side of the duct where it enters the
power supply housing to disengage the duct from the tooth (2).

Figure 6-10. Input Air Duct

Replacement

1. Follow the Removal procedure in reverse order. Ensure that the tooth in the power
supply housing fits in the hole of the duct.
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Interlock Switch

Refer to Figure 6-11 when removing and replacing the interlock switch.

Removal
1. Disconnect the two wires (1) from the interlock switch (2).
2. Press inward on the sides of the switch and move it upward to remove it.

I\

Figure 6-11. Interlock Switch

Replacement
1. Follow the Removal procedure in reverse order.

2. Power-up the drive and check that the interlock functions properly by lifting the top
cover-the drive should shut down.
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Left Output Air Duct

Refer to Figure 6-12 when removing and replacing the left output air duct.

Removal
1. Disconnect connectors J4 (1) and J5 (2).

2. Pull the cables through the cable holder (3).

3. Remove the screw (4) and washers attaching the air duct (5) to the deck plate.

4. Disconnect the air duct from the adapter (6).

Figure 6-12. Left Output Air Duct

Replacement

1. Follow the Removal procedure in reverse order.




Main Circuit Board

Refer to Figure 6-13 when removing and replacing the main circuit board.

Removal
1. Disconnect the SCSI connector (1).
2. Disconnect connectors J1 (2), d2 (3), J3 (4), J4 (5), and J5 (6).

3. Remove the screw (7) and washers securing the main circuit board (8) to the chassis,
then remove the board.

Figure 6-13. Main Circuit Board

Replacement

1. Follow the Removal procedure in reverse order.

2. Perform the Read Threshold Adjustment.
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Manual Release Switch

Refer to Figure 6-14 when removing and replacing the manual release switch.

Removal

1. Remove the two screws (1) and washers securing the manual release switch (2) to the
deck plate, then remove the release switch.

Figure 6-14. Manual Release Switch

Replacement

1. Follow the Removal procedure in reverse order.
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Power Supply Circuit Board

Refer to Figure 6-15 when removing and replacing the power supply circuit board.

Removal

6-20

1.

10.

11.

12.

Remove the main circuit board, the front panel, the input air duet, the right output
air duct, and the left output air duct.

Remove the two screws (1) and washers securing the power supply housing cover (2).
Remove the cables from the cable holder (3).

Disconnect the take-up motor wires (4) from the motor filter (5).

Disconnect connector J7 (6) from the power supply circuit board.

Disconnect the line filter output wires (7) from the power supply circuit board.
Disconnect the blower motor wires (8) from the power supply circuit board.

Remove the screw (9) and washers securing the blower bracket to the deck plate.

Remove the two screws (10) and washers securing the power supply housing to its
brackets.

Remove the two screws (11) and washers securing the front of the power supply
housing to the deck plate, then remove the housing.

Disconnect connectors J5 (12), J6 (13), and J8 (14) from the power supply circuit
board.

Remove the four screws (15) and washers securing the power supply circuit board,
then remove the power supply circuit board. Feed the harness through the hole in the
circuit board while removing the circuit board.



Figure 6-15. Power Supply Circuit Board

Replacement

Follow the Removal procedure in reverse order.

1.
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Power Switch

Refer to Figure 6-16 when removing and replacing the power switch.

Removal
1. Disconnect the wires (1) connected to the power switch (2).
2. Compress the side tabs securing the power switch in the front panel, then push the

switch from the back out the front of the panel.

Figure 6-16. Power Switch

Replacement

1. Follow the Removal procedure in reverse order. Insert the power switch from the
front of the front panel.
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Read/Write Head

Refer to Figure 6-17 when removing and replacing the read/write head.

Removal

1.

Perform steps one and two of the Left Output Air Duct Removal procedure, then go to
the next step of this procedure.

Remove the adjustment screw (1) and washers.

Remove the four screws (2) and washers that secure the read/write head (3) to the
deck plate. Hold the head while removing the last screw.

Remove the head.

Remove the cables (4, 5, and 6) from the read/write head.

Figure 6-17. Read/Write Head

Replacement

1.

Follow the Removal procedure in reverse order. Leave the cover on the head until the
installation is completed. When connecting the cables (6) to the erase head, the black
cable connects above the red cable.

Perform the Tape Alignment Adjustment.
Perform the Skew Adjustment
Perform the Read Threshold Adjustment.
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Right Output Air Duct

Refer to Figure 6-18 when removing and replacing the right output air duct.

Removal
1. Remove the front panel.

2. Remove the tie-wraps (1 and 2) securing the power switch cable (3) and the right
output air duct (4).

3. Disconnect the air duct from the adapter (5).

Figure 6-18. Right Output Air Duct

Replacement

1. Follow the Removal procedure in reverse order.
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Roller Guide 1

Refer to Figure 6-19 when removing and replacing roller guide 1.

Removal
1. Remove the screw (1) and washers securing the roller guide (2), then remove the
roller guide.
2. If there are any shims (3) between the roller guide and the mounting plate (4), save
them.
Figure 6-19. Roller Guide 1
Replacement
i. Foliow the Removal procedure in reverse order. If you saved any shims (3) when you
removed the roller guide, place them between the roller guide (2) and the mounting
plate (4).

2. Perform the Tape Alignment Adjustment.

6-25



Roller Guide 2

Refer to Figure 6-20 when removing and replacing roller guide 2.

Removal
1. Remove the screw (1) and washers securing the roller guide (2), then remove the
roller guide.
2. If there are any shims (3), save them.

Figure 6-20. Roller Guide 2

Replacement

1. Follow the Removal procedure in reverse order. If you saved any shims (3) when you
removed the roller guide, replace them.

2. Perform the Tape Alignment Adjustment.
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Roller Guides 3,4, 5

Refer to Figure 6-21 when removing and replacing roller guides 3, 4, and 5.

Removal
1. Remove the screw (1) and washers securing the roller guide (2), then remove the
roller guide.
2. If there are any shims (3) between the spring (4) and the mounting plate (5), save
them.

Figure 6-21. Roller Guides 3,4, 5

Replacement

1. Follow the Removal procedure in reverse order. If you saved any shims (3) when you
removed the roller guide, place them between the spring (4) and the mounting plate

(5).

2. Perform the Tape Alignment Adjustment.
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Supply Hub

Refer to Figure 6-22 when removing and replacing the supply hub.

Removal

1. Rotate the supply hub (1) until the two screws (2) that secure the supply hub to the
motor shaft are toward the front door.

2. Loosen the two screws (2), then remove the supply hub.

Figure 6-22. Supply Hub

Replacement
1. Install the supply hub (1) on the motor shaft. Do not tighten the two screws.

2. Perform the Supply Hub Adjustment.
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Supply Hub Bell Crank

Refer to Figure 6-23 when removing and repiacing the supply hub bell crank.

Removal
1. Remove the supply hub and the hub lock solenoid.

2. Remove the clip (1) securing the supply hub bell crank (2) to the supply motor, then
remove the bell crank.

Figure 6-23. Supply Hub Bell Crank

Replacement

1. Follow the Removal procedure in reverse order. Use Service Aid 32 to check the
operation of the hub lock after the suppiy hub is instalied.
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Supply Motor

Refer to Figure 6-24 when removing and replacing the supply motor.

Removal

6-30

1.

Remove the supply hub.

Remove the clip (1) securing the supply hub bell crank (2) to the supply motor (3).
Disconnect the two wires (4) from the motor filter (5).

Loosen the four screws (6) securing the supply motor to the deck plate.

Hold the motor (3) while removing the four screws (6) and washers.

When removing the motor from the deck plate, slide the supply hub bell crank (2) off
the stud (7) on the motor.

Remove the motor insulator (8) from the motor.
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Figure 6-24. Supply Motor

Replacement

Follow the Removal procedure in reverse order.

1.

6-31



Tachometer

Refer to Figure 6-25 when removing and replacing the tachometer.

Removal
1. Disconnect the tachometer cable (1).
2. Remove the snap ring (2), wavewasher (3), and shims (4).

3. Remove the tachometer (5) from the deck plate.

4. Check whether the upper bearing (6) and lower bearing (7) are damaged. Remove if
necessary.

Figure 6-25. Tachometer
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Replacement

1.

Follow the Removal procedure in reverse order.

If you replace either bearing (6 and 7), apply Loctite 601 to the outside surface of the
bearing that contacts the deck plate before installing it.

The purpose of the shims is to allow the snap ring to compress the wavewasher; add or
subtract shims so that the wavewasher is compressed approximately 50% when the

snap ring is installed.

Use Service Aid 11 to check that the tachometer functions properly.
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Take-Up Hub

Refer to Figure 6-26 when removing and replacing the take-up hub.

Removal
1. Secure the tachometer (1) away from the take-up hub (2) using tape or string.

2. Loosen the two screws (3) that secure the take-up hub (2) to the take-up motor shaft,
then remove the take-up hub.
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Figure 6-26. Take-Up Hub

Replacement

1. Install the take-up hub (2) on the take-up motor shaft. Do not tighten the two screws
3).

2. Perform the Take-Up Hub Adjustment.
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Take-Up Motor

Refer to Figure 6-27 when removing and replacing the take-up motor.

Removal
1.

2.

Remove the main circuit board and the take-up hub.

Remove the two secrews (1) and washers securing the power supply housing cover (2)
and remove the cover.

Disconnect the take-up motor wires (3) from the motor filter (4).
Loosen the four screws (5) securing the take-up motor (8) to the deck plate.

Hold the motor (6) while removing the four screws (5) and washers, then remove the
motor.

Remove the motor insulator (7).
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Figure 6-27. Take-Up Motor

Replacement

1. Follow the Removal procedure in reverse order.
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Tape-In-Path Receiver

Refer to Figure 68-28 when removing and replacing the tape-in-path sensor.

Removal
1. Disconnect the connector (1) to the tape-in-path receiver (2).
2. Remove the screw (3) and washers securing the tape-in-path receiver (2) to the deck

plate, then remove the receiver.

Figure 6-28. Tape-In-Path Receiver

Replacement
1. Follow the Removal procedure in reverse order.

2. Use Service Aid 31 to check that the sensor functions properly.



Tape-In-Path Transmitter

Refer to Figure 6-29 when removing and replacing the tape-in-path transmitter.

Removal
1. Disconnect the connector (1) to the tape-in-path transmitter (2).
2. Remove the two screws (3) and washers securing the tape-in-path transmitter (2) to

the deck plate, then remove the transmitter.

Figure 6-29. Tape-in-Path Transmitter

Replacement
1. Follow the Removal procedure in reverse order.

2. Use Service Aid 31 to check that the sensor functions properly.
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Tension Arm, Stator, and Rotor

Refer to Figure 6-30 when removing and replacing the tension arm, stator, and rotor.

Removal

1.

2.

Remove the left output air duct.
Remove the three wires (1) clipped to the tension arm stator (2).
Loosen the screw (3) securing the hub (4) to the shaft of the tension arm (5).

Remove the three screws (6) securing the tension arm stator (2) to the deck plate,
then remove the stator (2), rotor (7), and hub (4) from the shaft.

Disconnect the tension arm spring (8) from the bracket (9).
Remove the snap ring (10) securing the tension arm shaft.
Remove the tension arm (5).

Check whether the upper bearing (11) and lower bearing (12) are damaged. Remove
if necessary.
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Replacement

6-40

1.

BOTTOM VIEW TOP VIEW

Figure 6-30. Tension Arm

Follow the Removal procedure in reverse order. But do not tighten the screw (3)
securing the hub (4) to the shaft of the tension arm, do not install the tension arm
spring (8) to the bracket (9), and do not install the left output air duct.

If you replace either bearing (11 and 12), apply Loctite 601 to the outside surface of
the bearing that contacts the deck plate before installing it. The purpose of the shims
is to allow the snap ring to compress the wavewasher; add or subtract shims so that
the wavewasher is compressed approximately 50% when the snap ring is installed.

The rotor (7) goes between the two plates of the stator (2) that are closest together.

Apply Loctite 242 to the three screws (6) that secure the tension arm stator (2) to the
deck plate.

Secure the tension arm (5) against the bumper next to roller guide 1.

Adjust the hub (4) on the tension arm shaft (5) so the edge of the rotor (7) is
approximately 0.1 to 0.2 inches from the power supply housing. Adjust the hub (4)
vertically until the rotor (7) is approximately centered between each plate of the
stator (2).



Tighten the screw (3) to secure the hub (4) on the shaft.

Move the tension arm (5) several times between each bumper to check that it moves
freely and that the rotor (7) does not rub against either plate of the stator (2); adjust if
necessary.

Connect the tension arm spring (8) to the bracket (9).

Install the left output air duet.

Perform the Tension Arm Output Adjustment.

Perform the Tape Alignment Adjustment.
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Top Cover

Refer to Figure 6-31 when removing and replacing the top cover.

Removal

1. Remove the four screws (1) and washers attaching the top cover (2) to its hinges, then
remove the top cover.
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Figure 6-31. Top Cover
Replacement
1. Follow the Removal procedure in reverse order. Be sure the top cover lies flat on the

deck plate. The top cover should close with light pressure; if it does not, adjust the
two latches at the bottom front of the top cover.

2. Check that the interlock switch is closed when the top cover is down.
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Transformer

Refer to Figure 6-32 when removing and replacing the transformer.

Removal
1. Remove the power supply circuit board.
2. Open any tie-wraps securing the transformer (1) cables to the deck plate.
3. Remove the four secrews (2) and washers securing the transformer (1) to the deck

plate, then remove the transformer.

Figure 6-32. Transformer

Replacement

1. Follow the Removal procedure in reverse order.
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ADJUSTMENT PROCEDURES

Interlock Disable Procedure

This procedure allows the interlock switch to be disabled for troubleshooting, test, and adjustment
purposes. Refer to Figure 6-33.

1. Switch off the tape drive and place it in the operator access position.

2. Insert the interlock disable tool into the interlock switch and turn the tool ninety
degrees clockwise.

To reenable the interlock, turn the interlock disable tool ninety degrees counterclockwise and
remove it.

Figure 6-33. Disabling the Interlock
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Read Threshold Adjustment

1.

2.

>

5.

Switch on the drive, then load a reference level tape with a write-enable ring.
Start Service Aid 21.

If the LOAD and UNLOAD LEDs are flashing, or if LOAD stays on and UNLOAD
flashes, no adjustment is necessary; go to step 5.

If the LEDs are not hght-.-g as requ tired in step 3, turn noteptxemeter R136, the Read

and UNLOAD
LEDs are off. Then turn the potentlometer counterclockw1se until the requirements
of step 3 are met.

@\\,

Read Threshold
@ Potentiometer

Figure 6-34. Location of Read Threshold Potentiometer

Exit the service aid and unload the tape.

6-45



Skew Adjustment
1. Switch on the drive and load a master skew tape without a write-enable ring.

2. Connect an oscilloscope to Test Point 14 and to ground (Test Point 18 or 19) on the
main circuit board. Set the oscilloscope at 1 volt per division and 2 microseconds.

Figure 6-35. Location of Skew Adjustment Screw

3. Start Service Aid 23 and run the tape at 100 inches per second.

4, Turn the skew adjustment screw (1 in Figure 6-35) until the outputs of all tracks fall
within 27 percent or less of the byte space, while the tape runs forward then in
reverse. See Figure 6-36.

Optimize the forward skew. If, when the forward skew is optimized, the reverse skew

exceeds 27 percent of the byte space, either roller guide 5 is improperly shimmed or
there is excessive tape shift on roller guide 2 when the tape direction is changed.
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Figure 6-36. Skew Adjustment Waveform

5. Apply torque seal to the skew adjustment serew (1 in Figure 6-35).
6. Check that the skew adjustment is still within specification. If not, go back to step 5.

1. Use Service Aid 23 to unload the master skew tape, then exit the service aid.
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Supply Hub Adjustment

Loosen the two screws (1) securing the supply hub (2) to the motor shaft.

Position a hub-height adjustment tool (3) so that it lies on the deck plate as shown in
Figure 6-37.

A

2277777777772
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Figure 6-37. Supply Hub Adjustment

Raise the supply hub (2) until it contacts the tool, then tighten the two screws (1).
This is a coarse reference setting that is 0.672 inches below the raised surface of the
top plate. (If you use a ruler or scale instead of a hub-height adjustment tool, adjust
the hub so there is 1.0 inches between the supply motor case and the top of the hub.)

Remove the hub-height adjustment tool.
Load a scratch tape, then run the tape to EOT then back to BOT using Service Aid 23.

Check the tape while it is rewinding onto the supply reel. If the tape is
approximately centered between the reel’s flanges, no further adjustment is required.
If the tape is rewinding high or low onto the reel (not centering), unload and remove
the tape, and adjust the hub up or down to center the tape. This is a fine adjustment,
the tape-to-reel clearance being only 0.005 to 0.047 inches. If this fine adjustment is
required, run Service Aid 23 again to ensure the tape centers on the reel.



Take-Up Hub Adjustment
1. Secure the tachometer away from the take-up hub (1) using tape or string.
2. Loosen the two screws (2) securing the take-up hub (1) to the motor shaft.

3. Position a hub-height adjustment tool (3) so that it lies on the deck plate as shown in
Figure 6-38.

)

N, 1

Figure 6-38. Take-Up Hub Adjustment

6-49



6-50

Raise the take-up hub (1) until it contacts the tool, then tighten the two screws (2).
This is a coarse reference setting that is 0.045 inches below the raised surface of the
top plate. (If you use a ruler or scale instead of a hub-height adjustment tool, adjust
the hub so there is 1.5 inches between the take-up motor case and the top of the hub.)

Remove the hub-height adjustment tool.

Place the tachometer against the hub.

Load a scratch tape, then run the tape to EOT using Service Aid 23.

Check the tape while it is winding onto the take-up hub. If the tape is approximately
centered on the hub, no further adjustment is required. If the tape is winding high or
low onto the hub (not centering), unload and remove the tape, and adjust the hub up

or down to center the tape. If this fine adjustment is required, run Service Aid 23
again to ensure the tape centers on the hub.



Tape Alignment Adjustment

1.

2.

3.

Switch on the drive.
Load a scratch tape.

Start Service Aid 23.

NOTE

In the following steps, always check for proper
tracking with the tape moving forward and in

reverse.

Observe the tape tracking on roller guide 3. See Figure 1-7 for the locations of each
roller guide. Check for curling at the bottom and top edges of the roller guide. The
tape tracks best when it runs against the lower part of roller guide 3 without curling.
To check for this, press on the lower washer of tape guide 3; the tape should drop from
0.001 to 0.005 inches.

If there is no curl at roller guide 3, go to step 5.

If there is curl on roller guide 3, rewind the tape, switch off the drive, remove roller
guide 1, and either add shims to roller guide 1 to remove bottom curl on roller guide 3
or remove shims from roller guide 1 to remove top curl on roller guide 3. Then go
back to step 1.

Observe the tape tracking on roller guide 2. The tape should be approximately
centered on the roller guide.

If the tape is properly centered, go to step 6.
If the tape is not properly centered, rewind the tape, switch off the drive, remove
roller guide 2, and either add shims to lower the roller guide or remove shims to raise

it. Then go back to step 1.

Observe the tape tracking on roller guide 1. Check for curling at the bottom and top
edges of the roller guide.

If there is no curling, go to step 7.

If there is curling, rewind the tape, switch off the drive, and perform the Supply Hub
Adjustment. Then go back to step 1.

Observe the tape tracking on roller guide 4. Check for curling at the bottom and top
edges of the roller guide. The tape tracks best when it runs against the lower part of
roller guide 4 without curling. To check for this, press on the lower washer of tape
guide 4; the tape should drop from 0.001 to 0.005 inches.
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If there is no curling, go to step 8.
If there is curling, rewind the tape, switch off the drive, remove roller guide 5, and
either add shims to roller guide 5 to remove bottom curl on roller guide 4 or remove

shims from roller guide 5 to remove top curl on roller guide 4. Then go back to step 1.

Observe the tape tracking on roller guide 5. Check for curling at the bottom and top
edges of the roller guide.

If there is no curling, go to step 9.

If there is curling, rewind the tape, switch off the drive, and perform the Take-Up
Hub Adjustment. Then go back to step 1.

If any roller guides or either hub were adjusted, perform the Skew Adjustment.



Tension Arm Output Adjustment

1. Disable the interlock switch with an interlock disable tool. Start Service Aid 24.
Refer to “Service Aid 24” in Chapter 5 if you are not familiar with it.

2. Move the tension arm against the front bumper. Check which LEDs are on and
convert that pattern to a voltage using Tables 6-4A and 6-4B. If the voltage is -3.00V
or less, go to step 4. If the voltage is greater than — 3.00V, go to step 3.

3. Loosen the screw (1) securing the hub to the shaft of the tension arm. See Figure 6-
39. Adjust the rotor (2) to decrease the output voltage, then tighten the screw. Go to
step 2.

Figure 6-39. Tension Arm Adjustment
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4, Allow the tension arm to swing back gently to the rear bumper. Check which LEDs
are on and convert that pattern to a voltage using Tables 6-4A and 6-4B. If the
voltage is +1.00V or less, go to step 6. If the voltage is greater than +1.00V, go to
step 5.

5. Loosen the screw (1) securing the hub to the shaft of the tension arm. Adjust the rotor
(2) to decrease the output voltage, then tighten the screw. Go to step 2.

6. Subtract the voltage found in step 2 from the voltage found in step 4. If the voltage
difference is between 2.4 and 3.6V, go to step 8. If the voltage is less than or greater
than that range, go to step 7.

7. Loosen the screw (1) securing the hub to the shaft of the tension arm. Adjust the rotor
(2) to shift the high or low end of the range, then tighten the screw. 'Go to step 2.

8. Exit Service Aid 24.

LOAD UNLOCAD ON-LINE WRT EN HI DEN Voltage
0 0 0 0 1 +0.00
0 0 0 1 1 -4.48
0 0 1 0 1 +2.56
0 0 1 1 1 -1.92
0 1 0 0 1 +1.28
0 1 0 1 1 -3.20
0 1 1 0 1 +3.84
0 1 1 1 1 -0.64
1 0 0 0 1 +0.64
1 0 0 1 1 -3.84
1 0 1 0 1 +3.20
1 0 1 1 1 -1.28
1 1 0 0 1 +1.92
1 1 0 1 1 -2.56
1 1 1 0 1 +4.48
1 1 1 1 1 -0.00
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LOAD UNLOAD ON-LINE WRT EN HI DEN Voltage
0 0 0 0 0 +0.00 or-0.64
0 0 0 1 0 +0.32 0r - 0.32
0 0 1 0 0 +0.16 or-0.48
6 6 i 1 0 +0.480r-0.16
0 1 0 0 0 +0.08 or - 0.56
0 1 0 1 0 +0.400r-0.24
0 1 1 0 0 +0.24 or-0.40
0 1 1 1 0 +0.56 or - 0.08
1 0 0 0 0 +0.04 or-0.60
1 0 0 1 0 +0.360or-0.28
1 0 1 0 0 +0.200r-0.44
1 0 1 1 0 +0.520r~0.12
1 1 0 0 0 +0.120r-0.52
1 1 0 1 0 +0.440r-0.20
1 1 1 0 0 +0.28 or-0.36
1 1 1 1 0 +0.60 or - 0.04

Table 6-3B. Value of Tension Arm Qutput Voltage (HI DEN LED off)

Tension Arm Spring Adjustment

The position of the tension arm spring bracket is set at the factory and should not be changed
unless necessary. If the bracket is replaced or the setting is changed, the following tension arm
spring adjustment must be performed.

1.

Attach a spring scale to the tension arm (1) by inserting the hook-end of the scale into
the notch in the top of the tension arm near the pivot point.

Pull the spring scale forward (toward the front panel) until the tension arm roller is
between the fourth and fifth rows of holes (from the front panel) in the top plate. The
scale must be perpendicular to the tension arm. The scale should indicate 23.5 +
4.25 ounces. Ifit does, go to step 4; if it does not, remove the scale and go to step 3.

Loosen the screw (2) securing the bracket (3) to the top plate and move the bracket to
stretch (increase tension) or shorten (decrease tension) the spring. Tighten the screw
then go to step 1.

?
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4 Remove the spring scale and apply torque seal to the screw (2).

5. Perform the Tension Arm Output Adjustment.

Figure 6-40. Tension Arm Spring Adjustment
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Chapter7  Small Computer
Systems Interface

INTRODUCTION

This chapter deseribes the messages, status bytes, and command set of the tape drive’s SCSI
interface.

SCSI CHARACTERISTICS

The drive supports the following environments:

Asynchronous data transmission only

Single and multiple initiators

Single-ended and differential termination

Shielded and unshiclded connectors

Initiators that support the arbitration phase and those that do not
Initiators that support the reselection phase and those that do not
Interfaces that support parity and those that do not

Initiaters that implement only the mandatory commands and those that implement
additional commands

Initiators that implement the optional messages and those that do not
Terminator Power can be provided

SIGNALS

The definitions of the SCSI signals are provided below. On single-ended interfaces, signals are
active-low. Chapter 2 has tables for the differential and single-ended connectors that show which
pins the following signals are assigned.

Acknowledge

The Acknowledge (ACK) signal is set active by an initiator to acknowledge a REQ/ACK data
transfer handshake.

Attention

The Attention (ATN) signal is set active by an initiator to indicate the Attention condition.

Busy

Busy (BSY) is an OR-tied signal that indicates the bus is being used.
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Control/Data

The Control/Data (C/D) signal is driven by a target to indicate whether control or data information
is on the bus. A true signal indicates control.

Data Bus

Eight data-bit signals and a parity-bit signal form the Data Bus (DB0-7, P). DB7 is the most
significant bit and has the highest priority during arbitration. Bit number, significance, and
priority decrease downward to DB0. Parity is odd.

Input/Output

The Input/Output (I/0) signal is driven by a target to control the direction of data movement on the
bus with respect to an initiator. A true signal indicates input to the initiator. It is also used to
distinguish between the Selection and Reselection phases.

Message

The Message (MSG) signal is set active by a target during the Message phase.

Request

The Request (REQ) signal is set active by the target to indicate a request for a REQ/ACK data
transfer handshake.

Reset

Reset (RST) is an OR-tied signal that indicates the Reset condition.

Select

The Select (SEL) signal is set active by an initiator to select a target or to reselect an initiator.
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MESSAGES

The message system provides communication capability between an initiator and a target for
managing the physical path. Table 7-1 lists the drive’s message set.

Message Description Direction
00h Command Complete In
02h Save Data Pointer In
03h Restore Pointer In
04h Disconnect In/Out
05h Initiator Detected Error Out
06h Abort Out
07h Message Reject In/Out
08h No Operation Out
0%h Message Parity Error Out
0Ch Bus Device Reset Out

80-FFh Identify In/Out

In = Target to Initiator; Out = Initiator to Target

STATUS

Table 7-1. Message Set

A status byte is sent by the target to the initiator during the status phase of a data transfer, unless
the command was cleared by an Abort message, Bus Device Reset message, a Hard Reset
condition, or an unexpected Bus Free Condition. Table 7-2 lists the status byte set.

Status Byte Description
00h Good
02h Check Condition
08h Busy
18h Reservation Conflict

Table 7-2. Status Bytes
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COMMANDS

The drive is capable of receiving and storing two commands. Further commands are queued in the
form of Logical Unit Number and Initiator Identifier. When ready, the drive selects the next
command and requests that the initiator send command data. If the command cannot be executed
immediately because the drive is active, a Busy status byte is returned to the initiator. In general,
no other command can execute while the drive is busy except the Test Unit Ready, Inquiry, and
Read Block Limits commands.

Table 7-3 lists the drive’s command set.

Command Code
Cooy =
Erase 19h
Inquiry 12h
Load/Unload 1Bh
Mode Select 15h
Mode Sense 1Ah
Read 08h
Read Block Limits 05h
Read Reverse 0Fh
Receive Diagnostic 1Ch
Recover Buffered Data 14h
Release Unit 17h
Request Sense 03h
Reserve Unit 16h
Rewind O01h
Send Diagnostic 1Dh
Space 11h
Test Unit Ready 00h
Verify 13h
Write 0Ah
Write File Mark 10h

Table 7-3. Command Set
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Command Descriptor Block

The drive supports Group 0 commands. Each command is contained in a Command Descriptor
Block (CDB). The first byte of the CDB contains the Command Group Code and Command Code
that together make up the Operation Code designating the command. The rest of the CDB
contains a Logical Unit Number (LUN), command-dependent information, and a control byte, as
shown below in Table 7-4. The tape drive terminates any command without moving the tape or
altering data on the tape if there is an invalid parameter in the CDB.

Byte 7 6 5 g 2 1 0
00 Command Group Code | Command Code
01 Logical Unit Number | Command Dependent
02 Command Dependent
03 Command Dependent
04 Command Dependent
05 Control Byte

Table 7-4. Command Descriptor Block Format

The Command Group Code is always 000.
The Command Code contains the hexadecimal number for the command.

The Logical Unit Number is always set to 000. However, if the system implements the Identify
Message, which is part of the Attention-Identify sequence sent by the initiator, the LUN in the
message takes precedence over the LUN in the CDB.

Command Dependent information can include a Logical Block Address, the Transfer Length, the
Parameter List Length, or the Allocation Length.

The Logical Block Address contains the Logical Block Address, starting with block zero and
continuing up to the last logical block on the tape.

The Transfer Length specifies the maximum number of blocks or bytes of data to be transferred.
Commands that use two bytes to describe the Transfer Length allow up to 65,535 blocks of data to
be transferred by one command. Several commands use more than two bytes to specify the
transfer length. If the transfer length is zero, there is no transfer.

The Parameter List Length sets the length of the command that sends the list of parameters to the
target.

The Allocation Length sets the transfer length of the command, which is the number of bytes the
initiator has set aside for returned data during the Data In phase.



The Control Byte is the last byte of every CDB. All bits are set to zero. The Flag bit (bit 1) and the
Link bit (bit 0) are not supported.

Copy (18h)

The Copy command allows the off-line transfer of data from the drive to another device, or from
another device to the drive, without using the initiator’s resources. Third-party transfers are not
allowed, so the drive must be the source or the destination.

Another SCSI ID must be specified as the source or the destination device. The data is transferred
off-line, so the host SCSI controller must support the Disconnect Function or else the Copy
command is terminated with an error.

If the tape drive’s buffer has data blocks not yet written to tape, the data blocks are written before
the Copy command is performed.

The initiator of the Copy command is responsible for correctly positioning sequential devices (tape
position) before sending the command and for any external device’s error recovery. Because the
tape drive functions as either the initiator or the target during the Copy command, normal read
and write errors can occur,

If end of data is encountered during a copy where the drive is the source, the Valid bit is set to one
and the command is terminated. (The Variable Block Mode also sets the ILI bit to one.) The tape
is positioned logically after the last recorded data block or file mark.

The Copy command is always the highest priority relative to other commands.

The contents of the Copy CDB are in Table 7-5.

Byte 7 6 5 Tty 2 1 0
00 0 0 0 1 1 0 0 0
01 Logical Unit Number 0 0 0 0 0
02 Parameter List Length (MSB)

03 Parameter List Length
04 Parameter List Length (LSB)
05 0 0 0 0 0 0 Flag Link

Table 7-5. Copy Command

The Parameter List Length specifies the number of bytes in the parameters sent during the Data
Out phase. This list is sent to the tape drive as data with up to 256 Segment Descriptors, provided
they do not exceed the Parameter List Length. With a length of zero no data is sent; this does not
cause an error. The Copy Parameter has a Parameter List Header as shown in Table 7-6.
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Bit
Byte 7 6 5 4 3 2 1 0
00 Copy Function Code 0 0 0
01-03 0 0 0 0 0 0 0 0
02-N Segment Descriptors

Table 7-6. Copy Command Parameter List Header

The Copy Function Code defines the type of transfer. The valid codes are:

00h = Direct access to sequential access
01h = Sequential access to direct access

The Segment Descriptors use the Direct Access Device and Sequential Access Device format
provided in Table 7-7. This format is required for the Copy command’s Function Codes 00h and
01h. The Segment Descriptors can be repeated up to 256 times within the parameter list specified
in the descriptor block.

Byte 7 6 5 PR 1
00 Source Address 0 0 Source LUN
01 Destination Address 0 0 Destination LUN
02 Sequential-Access Device Block Length (MSB)
03 Sequential-Access Device Block Length (LSB)
04 Direct-Access Device Number of Blocks (MSB)
05 Direct-Access Device Number of Blocks
06 Direct-Access Device Number of Blocks
07 Direct-Access Device Number of Blocks (LSB)
08 Direct-Access Device Logical Block Address (MSB)
09 Direct-Access Device Logical Block Address
10 Direct-Access Device Logical Block Address
11 Direct-Access Device Logical Block Address (LSB)

Table 7-7. Segment Descriptor for Copy Function Codes 00h and 01h

The Source Address specifies the SCSI device sending the data.
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The Source LUN identifies the Logical Unit Number of the SCSI device sending data.

The Destination Address specifies the SCSI device receiving the data.

The Destination LUN identifies the Logical Unit Number of the SCSI device receiving the data.
The Sequential-Access Device Block Length identifies the Copy command’s block length for the
Sequential-Access Device. If the size is recognized as not supported before or during processing,

the command is rejected.

The Direct-Access Device Number of Blocks specifies the number of blocks in the current segment.
A zero value signifies that no blocks are to be transferred in this segment.

The Direct-Access Device Logical Block Address is the starting address of the blocks to be
transferred.

Erase (19h)

The Erase command directs the drive to erase part or all of the remaining tape beginning at the
current position.

If the buffer contains data from a previous Write command, the drive is synchronized by writing
all data in the buffer to tape before the Erase is executed.

The drive can disconnect from the initiator while executing the Erase command.

The contents of the Erase CDB are in Table 7-8.

Bit
Byte 7 6 5 4 3 2 1 0
00 0 0 0 1 1 0 0 1
01 Logical Unit Number 0 0 0 0 Long
02-04 0 0 0 0 0 0 0 0
05 0 0 0 0 0 0 Flag Link

Table 7-8. Erase Command

With the Long bit set to zero, the drive erases approximately four inches of tape. With the Long bit
set to one, the drive erases the remainder of the tape and rewinds to BOT.



Inquiry (12h)

The Inquiry command instructs the drive to transfer data that identifies the drive to the initiator.
If an Inquiry command is received from an initiator with a pending unit attention condition
(before the drive reports Check Condition status), the drive performs the Inquiry command and

does not clear the unit attention condition.

The contents of the Inquiry CDB are in Table 7-9.

Byte 7 6 5 P 2 1 0
00 0 0 0 1 0 0 1 0
01 Logical Unit Number 0 0 0 0 0

02-03 0 0 0 0 0 0 0 0
04 Allocation Length
05 0 0 0 0 0 0 Flag Link

Table 7-9. Inquiry Command

The Allocation Length specifies the maximum number of bytes the initiator has allocated for
Inquiry data. A zero means no data is to be returned and this is not considered an error. The tape
drive terminates the data transfer when the requested amount, or all the data available, has been
transferred, whichever is less. The data is listed in Table 7-10.
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Byte Value Meaning
0 01 Sequential-access device
1 C5 Half-inch reel tape
2 01 ANSI SCSI-1 compliance
3 00 Reserved
4 27 Additional valid bytes
5 C1 Features SCSI extended commands with ECC and SLI
6 XX Controller microcode change level
7 XX Controller hardware change level
8-13 CIPHER | Manufacturer code in ASCII
14-27 20 ASCII space character
28-33 F880ES | Model Name in ASCII
34-43 20 ASCII space character

Table 7-10. Inquiry Data

Load/Unload (1Bh)

The Load/Unload command unloads a tape or rewinds it. After the command is received, the drive
disconnects from the SCSI bus. If write data is in the buffer, the drive is synchronized by writing
all the data in the buffer to tape before this command is executed.

The contents the Load/Unload CDB are in Table 7-11.

Byte 7 6 5 P 3 2 1 0

00 0 0 0 1 1 0 1 1

01 Logical Unit Number 0 0 0 0 Immediate
02-03 0 0 0 0 0 0 0 0

04 0 0 0 0 0 0 Retension Load

05 0 0 0 0 0 0 Flag Link

Table 7-11. Load/Unload Command
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If set to one, the Immediate bit causes status to be returned immediately. If set to zero, status is
returned after the command is executed.

The Retension bit, if set to one, causes the command to rewind the tape to BOT if a reel is loaded
and the tape drive is on-line.

The Load bit, if set to one, causes the command to rewind the tape to BOT if a reel is loaded and
the tape drive is on-line.

If the Retension and Load bits are zero, the tape is rewound and unthreaded.

Mode Select (15h)

The Mode Select command allows an initiator to set parameters for the drive, including buffered
and unbuffered writes to tape and fixed and variable block sizes. If the command is issued with an
incorrect Block Descriptor, the drive rejects it.

The contents of the Mode Select CDB are in Table 7-12.

Byte 7 6 5 P 2 1 0
00 0 1] 0 1 0 i 0 1
01 Logical Unit Number 0 0 0 0 0

02-03 0 0 0 0 0 0 0 0
04 Parameter List Length
05 0 0 0 0 1] 0 Flag Link

Table 7-12. Mode Select Command

Parameter List Length specifies the number of bytes to be sent to the drive during the Data Out
phase. If the drive receives a zero, it does not transfer any data but does not treat the response as
an error.

The Parameter List contains the header shown in Table 7-13, followed by the block descriptor
shown in Table 7-14, followed by zero or the Page 0 Descriptor shown in Table 7-15.



Bit
Byte 7 6 5 4 3 2 1 0
00-01 0 0 0 0 0 0 0 0
02 0 0 0 BUFM 0 0 Speed
03 0 0 0 0 BDL 0 0 0

Table 7-13. Mode Select Parameter List Header

The BUFM (Buffered Mode) bit is set to one for the Buffered Mode (the default setting) and zero for
the Unbuffered Mode. In the Buffered Mode the drive sends a Good status message for write
commands as soon as the last data block has been transferred to the buffer. In the Unbuffered
Mode the drive does not send a Good status message for write commands until all data has been
written to tape.

The Speed bits specify the drive’s operating speed.

00 = 100 inches per second

01 = 25 inches per second

10 = 100 inches per second (default)
11 = Automatic speed control

Automatic speed control allows the tape drive to run at high speed until six tape underruns occur
during consecutive read or write commands. The drive then switches to low speed in an attempt to
eliminate the underruns. It remains in low speed until a file mark is written or read, or a different
command is issued to the drive. It then switches back to high speed.

The BDL (Block Descriptor Length) bit specifies the length in bytes of the Block Descriptor. If set
to zero, there are no Block Descriptors in the parameter list; this is not an error.

Byte 7 6 5 s Uy 2 1 0
00 0 0 0 0 Density Code
01-04 0 0 0 0 0 0 0 0
05 Block Length (MSB)
06 Block Length
07 Block Length (LSB) )

Table 7-14. Mode Select Block Descriptor
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The Density Code is defined as follows:

0h = 1600 bits per inch
2h = 1600 bits per inch (default)
6h = 3200 bits per inch

The Block Length sets the length in bytes, to a maximum of 64k, of the logical block used for the
Fixed Length Block mode. If the Block Length is zero, the length is variable, based on the length
specified for each command. The default block length is 200h.

Bit

Byte 7 6 5 4 3 2 1 0
00 0 0 0 0 0 0 0 0
01 0 0 0 0 0 0 0 1
02 0 0 0 0 0 0 PER  RDEW

Table 7-15. Mode Select Page 0 Descriptor

The PER (Post Error) bit set to one indicates the drive is to report corrected errors; set to zero
(default), it does not report them.

The RDEW (Report Early-Warning End-Of-Medium on Read) bit, if set to one, causes the drive to

return Check Condition with the EOM bit in the Extended Sense set to one during a read or a
write. If set to zero, the drive reports this only during a write.

Mode Sense (1Ah)

The Mode Sense command allows the drive to report the parameters set by the Mode Select
command. The contents of the Mode Sense CDB are in Table 7-16.

Byte 7 6 5 P 2 1 0
00 0 0 0 1 1 0 1 0
01 Logical Unit Number 0 0 0 0 0

02-03 0 0 0 0 0 0 0 0
04 Allocation Length
05 0 0 0 0 0 0 Flag Link

Table 7-16. Mode Sense Command
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The Allocation Length specifies the maximum number of bytes of Mode Sense data to be
transferred. If set to zero, no data is transferred; this is not an error.

The Mode Sense Parameter List has a header (Table 7-17). It also has the same Block Descriptor
(Table 7-14) and Page 0 Descriptor (Table 7-15) as the Mode Select command.

Bit
Byte 7 6 5 4 3 2 1 0
00 0 0 0 0 1 1 1 0
01 0 0 0 0 0 0 0 0
02 WP 0 0 BUFM 0 0 Speed
03 0 0 0 0 BDL 0 0 0

Table 7-17. Mode Sense Parameter List Header

The WP (Write Protected) bit indicates whether the tape is write-enabled, zero, or write-protected,
one.

The BUFM (Buffered Mode) bit is set to one for the Buffered Mode (default) and zero for the
Unbuffered Mode. In the Buffered Mode the drive sends a Good status message for write
commands as soon as the last data block has been transferred to the buffer. In the Unbuffered
Mode the drive does not send a Good status message for write commands until all data has been
written to tape.

The Speed bits specify the drive’s operating speed. See the Mode Select command section for an
explanation of the automatic speed adjustment.

00 = 100 inches per second

01 = 25 inches per second

10 = 100 inches per second (defauit)
11 = Automatic speed adjustment

The BDL (Block Descriptor Length) bit specifies the length in bytes of the Block Descriptor. If set
to zero, there are no Block Descriptors in the parameter list; this is not an error.

Read (08h)

The Read command transfers data from the drive to the initiator, starting at the current logical
position. The amount of data to be transferred is specified in the CDB.

If a Read command is received with a byte or block count of zero, the command is treated as no
operation, with a Complete status returned immediately. No data is transferred and no tape

motion is started.

The contents of the Read CDB are in Tablé 7-18.

7-14



Byte 7 6 5 Tty 2 1 0
00 0 0 0 0 1 0 0 0
01 Logical Unit Number 0 0 0 0 FBM
02 Transfer Length (MSB)

03 Transfer Length
04 Transfer Length (LSB)
05 0 0 0 0 0 0 Flag Link

Table 7-18. Read Command

The FBM (Fixed Block Mode) bit, when set to zere, causes a single block to be transferred with the
Transfer Length setting the maximum number of bytes that the initiator has allocated for data. If
set to one, data blocks are transferred with the Transfer Length setting the number of blocks. The
state of this bit must match the block mode specified in the current Mode Sense data.

In the Variable mode, the Transfer Length sets the maximum block length to be transferred. In
the Fixed mode, this parameter specifies the number of blocks of the current block length to
transfer to the initiator.

Read Block Limits (05h)

The Read Block Limits command returns the drive’s logical block-length limits. The contents of
the Read Block Limits CDB are in Table 7-19. The format of the block-length data is in Table 7-20.
A value of 0001h is returned for the minimum block length (bytes 04 and 05 of Table 7-20) and a
value of 010000h for the maximum block length (bytes 01 to 03 of Table 7-20).

Bit
Byte 7 6 5 4 3 2 1 0
00 0 0 0 0 0 1 0 1
01 Logical Unit Number 0 0 0 0 0
02-04 0 0 0 0 0 0 0 0
05 0 0 0 0 0 0 Flag  Link

Table 7-19. Read Block Limits Command



Bit
Byte 7 6 5 4 3 2 1 0
00 0 0 0 0 0 0 0 0
01 0 0 0 0 0 0 0 1
02-04 0 0 0 0 0 0 0 0
05 0 0 0 0 0 0 0 1
Table 7-20. Read Block Limits Data
Read Reverse (0Fh)

The Read Reverse command functions exactly like the Read command, except that the tape is read
in reverse. In this mode blocks are read from the tape in the opposite direction they were written
and are placed in the buffer in the correct character sequence for transfer to the initiator. The
amount of data to be transferred is specified in the CDB.

The buffer is checked before the Read Reverse command is executed. If it contains data from a
previous Read Forward command, it is cleared and the tape is repositioned before executing the
Read Reverse. If it contains data from a previous Write command, the data is written to tape
before the Read Reverse is executed.

An End Of Media (EOM) status is returned if BOT is encountered and there were not enough
blocks or bytes read to satisfy the Read Reverse command. The residue count contains the number

of blocks or bytes not read.

The contents of the Read Reverse CDB are in Table 7-21.

Byte 7 6 5 P 2 1 0
00 0 0 0 0 1 1 1 1
01 Logical Unit Number 0 0 0 0 FBM
02 Transfer Length (MSB)

03 Transfer Length
04 Transfer Length (LSB)
05 0 0 0 0 0 0 Flag Link

Table 7-21. Read Reverse Command
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The FBM (Fixed Block Mode) bit, when set to zero, causes a single biock to be transferred with the
Transfer Length setting the maximum number of bytes that the initiator has allocated for data. If
set to one, data blocks are transferred with the Transfer Length setting the number of blocks. The
state of this bit must match the block mode specified in the current Mode Sense data.

In the Variable mode, the Transfer Length sets the maximum block length to be transferred. In
the Fixed mode, this parameter specifies the number of blocks of the current block length to
transfer to the initiator.

Receive Diagnostic (1Ch)

The Receive Diagnostic command causes the drive to return to the initiator the results of specific
diagnostic commands sent by the initiator. The command is only executed if a Send Diagnostic
command has been processed by the drive. If a Send Diagnostic was not processed, or another
command was received since the Send Diagnostics command, the Receive Diagnostic Results
command is rejected.

Only the Diagnostic Inquiry (D0) and Test Buffer (D1) functions are supported.

The contents of the Receive Diagnostic CDB are in Table 7-22. The returned information is in
Table 7-23.

Byte 7 6 5 PR 2 1 0
00 0 0 0 1 1 1 0 0
01 Logical Unit Number 0 0 0 0 0
02 ] 0 0 0 0 0 0 0
03 Allocation Length (MSB)

04 Allocation Length (LSB)
05 0 0 0 0 0 0 Flag Link

Table 7-22. Receive Diagnostic Command

The Allocation Length specifies the maximum number of bytes the initiator has set for returned
diagnostic data. If set to zero, no data is returned. When all the diagnostic data or the maximum
specified number of bytes have been transferred, the drive terminates the Data In phase.
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Byte 7 6 5 s 3 2 1 0
00 Valid Data Flag
01 0 0 0 0 0 0 0 0
02 Data Field Length (MSB)
03 Data Field Length (LSB)
04 Data Field

4+N Extended Sense Length

4+1N+ Extended Sense Data

Table 7-23. Receive Diagnostic Results Data

If set to zero, the Valid Data Flag signals that the data returned by the command is valid. If not
zero, the data in the Data Field is invalid.

The Data Field Length specifies the amount of data to be returned in the Data Field. The
Diagnostic Inquiry Function (DO) returns 64 bytes of data in the Data Field. However, only the
first two bytes contain valid data. The value of these bytes is FFFFh. The SCSI controller’s buffer
is tested by the Test Buffer Function (D1). The Logical Block Offset value is supported. This value
is multiplied by the mode-selected block size to obtain the byte offset into the buffer. On a Send
Diagnostics command, the data is transferred into the buffer at this offset. On the Receive
Diagnostic, the data is then transferred from the buffer to the host.

Extended Sense Length specifies the amount of Extended Sense Data to be returned.

Recover Buffered Data (14h)

The Recover Buffered Data command recovers data that has been transmitted to the buffer, but
not yet written to tape. The order of the recovered blocks is the same as if they were written to
tape. This command is normally only used to recover from error or exception conditions that make
it impossible to write the buffered data to tape. The command functions similarly to the Read
command, except that data is transferred from the buffer. The contents of the Recover Buffered
Data CDB are in Table 7-24.



Byte 7 6 5 Tty 2 1 0
00 0 0 0 1 0 1 0 0
01 Logical Unit Number 0 0 0 0 FBM
02 Transfer Length (MSB)

03 Transfer Length
04 Transfer Length (LSB)
05 0 0 0 0 0 0 Flag Link

Table 7-24. Recover Buffered Data Command

If set to zero, the FBM (Fixed Block Mode) bit causes a single block to be transferred with the
Transfer Length setting the maximum number of bytes. If set to one, the Transfer Length sets the
number of blocks to be transferred.

The Transfer Length, in Variable Mode, specifies the length of the block to be returned, which is
the maximum number of bytes allocated by the initiator for returned data. In Fixed Mode, this
parameter sets the number of blocks to be transferred from the buffer.

Release Unit (17h)

The Release Unit command is issued by an initiator to release a drive it had previously reserved.
An initiator cannot release a drive reserved by another initiator, but an attempt to release a non-
reserved drive does not cause an error. A drive cannot disconnect from an initiator during the
execution of the command. The contents of the Release Unit CDB are in Tabie 7-25.

Bit
Byte 7 6 5 4 3 2 1 0
00 0 0 0 1 0 1 1 1
01 Logical Unit Number | - Third Party Release & ID 0
02-04 0 0 0 0 0 0 0 0
05 0 0 0 0 0 0 Flag Link

Table 7-25. Release Unit Command

The Third Party Release and ID bits are not supported.
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Request Sense (03h)

The Request Sense command obtains Sense information from the drive, usually when the initiator
has received a Check Condition status byte from a previous command.

When a Check Condition is returned, the Sense data is saved in the drive. It is not cleared until a
Request Sense command is received or an initiator issues another command that receives the
Check Condition status. A Request Sense command can be issued at any time.

The contents of the Request Sense CDB are in Table 7-26.

Bit :

Byte 7 6 5 4 3 2 1 0
00 0 0 0 0 0 0 1 1
01 Logical Unit Number 0 0 0 0 0

02-04 Allocation Length
05 0 0 0 0 0 0 Flag Link

Table 7-26. Request Sense Command

The Allocation Length provides the number of bytes allocated by the initiator for Sense data. The
length determines the format of the returned Sense data. If the length is zero, the first four bytes
of Extended Sense data are transferred. Any other value represents the maximum defined
number of Sense bytes to be transferred.

Data is transferred in the Extended Sense format. The required portion of the Extended Sense

data is in Table 7-27. The optional portion is in Table 7-28 for the Copy command and 7-29 for
other commands.
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Byte 7 6 5 PR 2 1 0
00 Valid 1 1 1 0 0 0 0
01 Segment Number
02 File Mark EOM ILI 0 Sense Key
03 Information Bytes (MSB)

04 Information Bytes
05 Information Bytes
06 Information Bytes (LSB)
07 Additional Sense Length

Table 7-27. Extended Sense Data for All Commands, Bytes 0-7

When one, the Valid bit indicates that the Information Bytes contain valid data.

The Segment Number contains the current segment number (0-256) if the Extended Sense is in
response to a Copy command. For all other commands this byte is zero.

The File Mark bit, if set to one, indicates that a file mark was detected.

The EOM (End of Medium) bit indicates that if the drive is moving tape forward it has reached

EOT. If the drive is moving tape in reverse, the command could not be completed because it
reached BOT.

The ILI (Incorrect Length Indicator) bit indicates the requested logical block length did not match
the logical block length of the data on the tape.

The Sense Key provides the status of errors found during operation. See Table 7-30.

The Information Bytes, if set to zero, are not defined. If set to one, the bytes contain the residue
(difference) in bytes or blocks between the requested and the actual data length transferred, or the
difference between the requested number of blocks and the number of blocks copied for the current
segment descriptor of a Copy command. Negative values are indicated by twos-complement
notation.

The Additional Sense Length specifies the number of additional Extended Sense data bytes to
follow. If the allocation length of the CDB is too small to permit the transfer of all the Extended
Sense data, the Additional Sense Length is not adjusted to reflect the truncation. The Additional
Sense Data further define the Check Condition status, as shown in Tables 7-28 (for the Copy
command) and 7-29 (for all commands other than Copy).
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Bit

Byte 7 6 5 4 3 2 1
08 Relative Byte Offset to Source’s Status
09 Relative Byte Offset to Destination’s Status
10 Completion Status
11 Valid 1 1 1 0 0 0
12 0 0 0 0 0 0 0
13 File Mark EOM ILI 0 Sense Key
14 Information Bytes (MSB)
15 Information Bytes
16 Information Bytes
17 Information Bytes (LSB)
18 Additional Sense Bytes
19-N Device Specific Sense Data
§ : 16- Copy CDB
g _': ;70 0 0 0 0 0 0 0
II?I "; 1114 Copy Parameter List Header
I:J i 1256 Copy Segment Descriptor List

The Relative Byte Offset to Source’s Status provides the relative byte offset position for the first

Table 7-28. Extended Sense Data for a Copy Command

byte of the Copy command’s Sense Data for the source.

The Relative Byte Offset to Destination’s Status provides the relative byte offset position for the

first byte of the Copy command’s Sense Data for the destination.

The Valid bit, if set to one, indicates that bytes 4-17 contain valid Sense Information.

The File Mark bit, if set to one, indicates that a file mark was detected.
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The EOM (End of Medium) bit indicates that if the drive is moving the tape forward, it has reached
EOT. If the drive is moving the tape in reverse, the command could not be completed because it
reached BOT.

The ILI (Incorrect Length Indicator) bit indicates the requested logical block length did not match
the logical block length of the data on the tape.

Sense Key indicates the status of errors found during operation. See Table 7-30.

Byte 7 6 5 0ty 2 1 0
08-11 0 0 0 0 0 0 0 0
12-14 Additional Sense Codes
15 0 0 0 0 0 0 0 0
16-19 1 1 1 1 1 1 1 1
20 0 0 0 0 0 REACT 0 0
21 Retry Count
22 1 1 1 1 1 1 1 1
23 HERR CERR FMK IDENT EOT BOT FBY DBY
24 RDY FPT SPEED ONL 0 REW Drive Number
25 Tape Status Port
26 DMA Status Port
27-36 Command Descriptor Block
37-40 Parameter List Header
41-48 Block Descriptor List
49-60 0 0 0 0 0 0 0 0

Table 7-29. Extended Sense Data for a Non-Copy Command

The Additional Sense Codes are in Table 7-31.

The REACT (Recovery Action) bit indicates no action is taken if set to zero. If set to one, the
specified number of retries is attempted.

The Retry Count indicates the number of retries attempted.
The HERR (Hard Error) bit indicates a hard error.

The CERR (Corrected Error) bit indicates a corrected error.
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FMK (File Mark) indicates a file mark was detected.

The IDENT (Identification) bit indicates the identification burst was detected.

EOT indicates End Of Tape.

BOT indicates Beginning Of Tape.

The FBY (Formatter Busy) bit indicates the formatter is busy, i.e., tape moving.

DBY (Data Busy) indicates a command is in progress.

The RDY (Ready) bit indicates the tape is loaded and ready; it is not used during write commands.
FPT (File Protect) indicates the tape is write-protected.

The SPEED bit indicates 100 inches per second when set to one and 25 inches per second when set
to zero.

The ONL (On-Line) bit indicates whether the drive is on-line (one) or off-line (zero).
REW (Rewind) indicates the drive is rewinding the tape.

The two Drive Number bits indicate the drive unit number.

The Tape Status Port provides status. See Table 7-32.

The DMA Status provides status. See Table 7-33.

The Command Descriptor Block repeats the CDB of the command that caused the error.

The Parameter List Header repeats the Header of the command that caused the error when the
command is a Mode Select. Not used for other commands (all bytes are zero).

The Block Descriptor List repeats the List for a Mode Select command. Not used for other
commands (all bytes are zere).
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Hex Code Sense Key Explanation
0 No Sense No Sense Key data to be reported.
1 Recovered Error Command completed successfully with some recovery
action.
2 Not Ready Target cannot be accessed.
3 Medium Error Command terminated with an unrecovered error
probably due to the medium.
4 Hardware Error Target detected a non-recoverable hardware fault.
5 Illegal Request Illegal parameter in CDB or in additional parameters.
6 Unit Attention Medium may have been changed or the target has been
reset.
1 Data Protect A read or write was attempted on data protected from
that operation.
8 Biank Check A read past End of Data was attempted.
9 Reserved
A Copy Aborted Copy command aborted due to an error by the source or
destination device.
Aborted Command Target aborted a command.
Reserved
D Volume Overflow Drive reached EOT and unwritten data remains in the
buffer.
Reserved
Reserved

Table 7-30. Sense Keys
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7-26

Hex Code

Additional Sense Code

00
20
43
4B
51
52
53
54
55
56
57
58
59
5B
5C
5D
5E
5F
60
61
62
63
64

No additional Sense information

Illegal command

Data buffer parity error

Power-up failure

Function time-out

Tape position error

Error occurred before command completion
Data buffer not empty

Fixed mode bit incorrectly set

Data transfer error: host to controller
Data transfer error: controller to host
Verify command with byte compare not supported
Space to EOD not supported

Command sequence error

Unit select error

Variable block length greater than 64k
Unable to obtain buffer

Command parameter error

Status error from target

Copy failed: host cannot disconnect
Controller detected retries: buffer parity
Controller detected retries: SCSI parity

Controller detected tape retries

Table 7-31. Additional Sense Codes




Bit Description
7 Tape TC (for level 0 diagnostics)
6 SCSITC (for level 0 diagnostics)
5 Block underrun
4 SCSI DMA-generated parity (used for level 0 diagnostics)
3 Tape overrun
2 Parity in (used for level 0 diagnostics)
1 Tape DMA parity error
0 SCSI DMA parity error
Table 7-32. Tape Status Port 3
Bit Description
7 Tape DMA length terminal count (active low)
6 SCSI DMA length terminal count (active low)
5 Manual SCSI DMA request (for level 0 diagnostics)
4 Manual tape DMA request
3 Dynamic RAM refresh enable (active low)
2 SCSI to tape
1 Tape DMA enable
0 SCSI DMA enable
Table 7-33. DMA Status
Reserve Unit (16h)

The Reserve Unit command reserves the drive for the exclusive use of the requesting initiator.
Once in force, any attempt by another initiator to reserve the same drive returns a Reservation
Conflict status message. The command stays in effect until the drive is released by the requesting
initiator, a Bus Device Reset message is received, or a Hard Reset occurs.

The contents of the Reserve Unit CDB are in Table 7-34.
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Bit
Byte 7 6 5 4 3 2 1 0
00 0 0 0 1 0 1 1 0
01 Logical Unit Number | Third Party Reserve & 1D 0
02-04 0 0 0 0 0 0 0 0
05 0 0 0 0 0 0 Flag Link

Table 7-34. R2serve Unit Command

The Third Party Reserve and ID bits are not supported.

Rewind (01h)

The Rewind command rewinds the tape to BOT. If the Disconnect function is enabled, the drive
disconnects from the initiator during the operation. If the buffer contains write data, the drive
synchronizes the buffer by writing the data to tape before rewinding. If the buffer contains read
data from a previous read command to the same initiator, the buffer is cleared; if it contains read
data from another initiator, the data is preserved. The contents of the Rewind CDB are in Table 7-
35.

Bit
Byte 7 6 5 4 3 2 1 0
00 0 0 0 0 0 0 0 0
01 Logical Unit Number 0 0 0 0 Immediate
02-04 0 0 0 0 0 0 0 0
05 0 0 0 0 0 0 Flag Link

Table 7-35. Rewind Command

The Immediate bit, if zero, causes a status message to be returned after the rewind is completed. If
the bit is one, status is returned as soon as the rewind is initiated.

Send Diagnostic (1Dh)

The Send Diagnostic command causes the drive to execute a diagnostic test. The results of the
diagnostic are stored by the drive. The initiator requests the results with the Receive Diagnostic
command. The contents of the Send Diagnostic CDB are in Table 7-36.
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Byte 7 6 5 P 2 1 0
00 0 0 0 1 1 1 0 1
01 Logical Unit Number 0 0 Self Test DevOfL UnitOfL
02 0 0 0 0 0 0 0 0
03 Parameter List Length (MSB)
04 Parameter List Length (LSB)
05 0 0 0 0 0 0 Flag Link

Table 7-36. Send Diagnostic Command

If the Self Test bit is set to one and the parameter list is zero, the drive returns Good status.

A DevOfL (Device Off-Line) bit of one enables diagnostic operations that may adversely affzct
operations to other logical units on the same target.

A UnitOfL (Unit Off-Line) bit of one enables diagnostic operations that may adversely affect
operations to other logical units on the same target.

Parameter List Length specifies the length in bytes of the parameter list to be transferred. A
length of zero indicates that no data will be transferred; this is not considered an error.

The format for the Send Diagnostic Data sent by the initiater as part of the Send Diagnestic
command is in Table 7-37.
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Byte 7 6 5 P 2 1 0
00 Diagnostic File Length (MSB)
01 Diagnostic File Length (L.SB)
02 0 0 0 0 0 0 0 0
03 Diagnostic Function Code

04-05 0 0 0 0 0 0 0 0
06 Block Offset Value (MSB)
07 Block Offset Value (L.SB)
08 Data Field Length (MSB)
09 Data Field Length (LSB)

10+ Data Field
N

Table 7-37. Send Diagnostic Data

Diagnostic File Length specifies the number of bytes belonging to the diagnostic parameter.

Diagnostic Function Code sets the diagnostic function to be executed. Diagnostic Inquiry function
(DOh) returns information about the SCSI controller. Test Buffer function (D1h) tests the SCSI
controller’s buffer when it is empty. The Test Buffer function can only be issued when the buffer is
empty unless the Device or the Unit Off-Line bit is set. If either of these bits is set to one and data
remains in the buffer, the data is destroyed.

The Block Offset Value sets the offset value for the Test Data Buffer function (D1h). This value is
multiplied by the current Mode Sense block size to find the offset in bytes. On a Send Diagnostic
command, data is transferred to the buffer, starting at this offset. On the subsequent Receive
Diagnostic command, the data is returned, starting at this offset.

The Data Field Length specifies the amount of data to be transferred to the buffer. The Data Field
contains the actual data transferred to this buffer.

Space (11h)

The Space command positions the head and tape relative to a specific data block, a data block
following a specific file mark, or a data block following a specific series of file marks. The Space
command can change the current logical position by moving the tape forward or reverse from the

current tape position. Movement is logically restricted to the current tape.

If there is write data in the buffer, the drive synchronizes the buffer by writing all blocks in the
buffer to tape before performing the space operation.
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The contents of the bytes in the Space CDB are listed in Tabie 7-38. If the command is received
with a count of zero in the Count Bytes, the command is treated as no operation.

Byte 7 6 5 P 2 1 0
00 0 0 0 1 0 0 0 1
01 Logical Unit Number 0 0 0 Code
02 Sign Count (MSB)

03 Count .
04 Count (LSB)
05 0 0 0 0 0 0 Flag Link

Table 7-38. Space Command

The Code bits specify the space operation as follows:

00 = Data Blocks

01 = File Marks

10 = Sequential File Marks
11 = Not supported

When the Sign bit is poesitive, motion is logically forward. When it is negative, motion is logically
reverse.

The Count bytes specify the number of file marks or data blocks to space over. A count of zero does
not cause motion.

Test Unit Ready (00h)

The Test Unit Ready command returns the status of the drive. It causes a fast test to determine
whether the drive is powered on, ready, and tape is loaded. The contents of the Test Unit Ready
CDB are in Table 7-39.
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Bit

Byte 7 6 5 4 3 2 1 0
00 0 0 0 0 0 0 0 0
01 Logical Unit Number 0 0 0 0 0

02-04 0 0 0 0 0 0 0 0
05 0 0 0 0 0 0 Flag Link

Table 7-39. Test Unit Ready Command
Verify (13h)

The Verify command allows one or more data blocks, starting at the current position, to be checked
without transferring the data to the initiator. The data to be verified is located in bytes two
through four of the CDB.

If the buffer contains write data, the drive synchronizes the buffer by writing the blocks to tape
before beginning the verify.

The contents of the Verify CDB are in Table 7-40.

Byte 7 6 5 s Tty 2 1 0
00 0 0 0 1 0 0 1 1
01 Logical Unit Number 0 0 0 BytCmp FBM
02 Verification Length (MSB)

03 Verification Length
04 Verification Length (LSB)
05 0 0 0 0 0 0 Flag Link

Table 7-40. Verify Command

The BytCmp (Byte Compare) bit is not supported.

The FBM (Fixed Block Mode) bit verifies the next block if set to zero. If set to one, it requests that
the number in the Verification Length be verified starting with the next logical block.

The Verification Length specifies the number of bytes to verify in the variable block mode. In the
fixed block mode, it specifies the number of blocks to verify.
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information Content Errors

For all errors, unless otherwise stated, the Information Bytes of the Extended Sense are set when
in Variable Block Mode to a value equal to the difference between the requested Verification
Length and the actual block length; in Fixed Block Mode, the Information Bytes are set to a value
equal to the difference between the requested verification length and the actual number of blocks
verified, excluding the block in error.

Block Length Errors

If the actual block length in the Variable Block Mode is greater than the value set in the
Verification Length, no more than the transfer length is verified. If a verification on a block
longer or shorter than the set length is attempted in Fixed Block Mode, the Valid and Illegal
Length Indicator bits are set to one and the command is terminated; the logical position is
immediately after the incorrect length block.

File Mark Errors

When a file mark is read, the Valid and File Mark bits are set to one and the command is
terminated. The Variable Block Mode also sets the Illegal Length Indicator bit.

End Of Data Errors

If End Of Data is encountered, the Valid bit is set to one and the command is terminated with a
Blank Check Sense Key. If the Variable Block Mode is in effect, the Illegal Length Indicator bit is
also set to one; the logical position is immediately after the last recorded element, whether a data
block or a file mark.

End of Tape Errors

When EOT is encountered, the EOM bit is set to one and the command is terminated; the logical
position is indeterminate.

Unrecovered Data Errors

If a data error is detected and not corrected, the command is terminated; the logical position is
immediately after the erroneous block.

Recovered Data Errors

If a data error is detected and corrected, the command is completed. If the Post Error bit is one, a

Recovered Error Sense Key is returned; if the Post Error bit is zero, the Recovered Error Sense Key
is suppressed.
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Write (0Ah)

The Write command transfers a specified number of blocks from an initiator to the drive and
writes those blocks to tape. Data blocks can be fixed or variable length as specified in the Mode
Select command. Writing can be buffered or unbuffered, which is also specified by the Mode Select
command. If buffered, a status message is returned when the data for the last block is placed in
the buffer. If unbuffered, a status message is not returned until the last block has been written to
the tape. Unbuffered writes prevent the drive from streaming. A Write command following EOT
is always written in the unbuffered mode.

A Media Error Sense Key is issued for any unrecoverable data errors. The drive tries rewriting
the data before this error is returned. Before each retry, it repositions over the bad block and
erases one foot of tape. The Extended Sense data includes a residue count, the drive status bytes,
and a retry count (number of retries that have occurred since the last file mark written or since
BOT). The residue count consists of all blocks (fixed) or bytes (variable) in the buffer plus those
not yet transferred to the buffer. Recoverable write errors are not reported until a file mark is
written.

The contents of the Write CDB are in Table 7-41.

Byte 7 6 5 PR 2 1 0
00 0 0 0 0 1 0 1 0
01 Logical Unit Number 0 0 0 0 FBM
02 Transfer Length (MSB)

03 Transfer Length
04 Transfer Length (LSB)
05 0 0 0 0 0 0 Flag Link

Table 7-41. Write Command

If set to zero, the FBM (Fixed Block Mode) bit causes a single block to be written with the Transfer
Length specifying the maximum number of bytes. If set to one, the Transfer Length specifies
number of blocks.

The Transfer Length specifies the length of the blocks to be written in Variable Block Mode. In
Fixed Block Mode it specifies the number of blocks of the current length to be written.
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information Content Errors

For all errors, unless otherwise stated, the Information Bytes of the Extended Sense are set when
in Variable Block Mode to a value equal to the difference between the requested Transfer Length
and the actual number of bytes written. When in the unbuffered Fixed Block Mode, the
Information Bytes are set to a value equal to the difference between the requested Transfer Length
and the actual number of blocks written. In the buffered Fixed Block Mode, the Information Bytes
are set to a value equal the total number of blocks not transferred from the initiator plus the
number of blocks remaining in the buffer.

Block Length Errors

In the Variable Block Mode when the Transfer Length exceeds the maximum allowable value
specified in the Read Block Limits data, the command is rejected with an Illegal Request Sense
Key.

End Of Medium Errors

If EOT is encountered, all Write data in the buffer is written to tape, the EOM bit is set, and the
Sense Key is set to No Sense. The residue count consists of blocks requested by the Write
command but not yet sent to the buffer.

Recovered Data Errors

If a data error is detected and recovered, the command terminates successfully. If the Post Error
bit is one, a Recovered Error Sense Key is returned. If the Post Error bit is zero, the Sense Key is
suppressed.

Unrecovered Data Errors

A Medium Error Sense Key is returned for any non-recoverable Write error. A Write command
can be reissued after a non-recoverable Write error.

Write File Mark (10h)

The Write File Mark command completes any Write or Copy command in process or writes zere or
more file marks starting at the current logical tape position.

The drive rejects the Write File Mark command if the tape is write-protected or if the logical tape
position is at EOT and the End Of Medium and Valid bits are set to one.

When zero file marks are specified and the drive is in the buffered mode, the command forces any
buffered data to be written, which is known as synchronization. The logical tape position after
completing the operation is after the last data block written.

If there is write data in the buffer when this command is received, the drive is synchronized by
writing all blocks to tape before executing the Write File Mark command. The drive does not
return a Good status message for this command until all buffered data blocks and file marks are
correctly written.
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The contents of the Write File Mark CDB are in Table 7-42.

Byte 7 6 5 s Tty 2 1 0
00 0 0 0 1 1 0 1 0
01 Logical Unit Number 0 0 0 0 Immediate
02 Transfer Length (MSB)
03 Transfer Length
04 Transfer Length (LSB)
05 0 0 0 0 0 0 Flag  Link

Table 7-42. Write File Mark Command

If set to one, the Immediate bit causes status to be returned immediately. If set to zero, status is
returned after the command is executed.

The Transfer Length specifies the number of file marks to be written to tape.
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COMMON ERROR PROCESSIN

Common error processing for all commands is explained in the following sections.

Command Descriptor Block Error

If the command descriptor block is not the correct length or has any illegal parameters, the
command is rejected. If the Parameters list (if any) is not the correct length or has any illegal
parameters, the command is rejected.

Parity Error

If parity is enabled and a parity error is detected, the drive changes the phase to Message In, sends
the initiator a Restore Pointers message to reset the data pointer to the first byte, then changes the
phase to Data Out to receive the data again. If a parity error continues after one retry, the
command is rejected.

Data Transmission Error

If an Initiator Detected Error message is received while transmitting a data block, the drive
retransmits the data block by changing the phase to Message In and sends the initiator a Restore

Pointers message to reset the data pointer. If an Initiator Detected Error message is received
again, the command is rejected.

COPY ERROR PROCESSING

End of Data Error

If 25 feet of tape is read without encountering data, a Blank Check Sense Key results.

Read and Write Errors

When executing a Copy command, the drive is either the source device or the destination device.
Thus, Read or Write command errors may occur, with Read or Write command error processing
occurring.

ERASE ERROR PROCESSING
Completion Error

If an error occurs that prevents the Erase operation from completing, the command terminates
with a Hardware Error Sense Key.
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..
Synchronization Error

During a Synchronization any of the Write command errors may occur. Thus, Write command
error processing may result.

READ ERROR PROCESSING

For all errors, unless otherwise stated, the Information Bytes of the Extended Sense (Table 7-27)
are set in the Variable Block Mode equal to the difference between the requested Transfer Length
and the actual block length; in the Fixed Block Mode they are set equal to the difference between
the requested Transfer Length and the actual number of blocks read, not including the block in
error.

End of Data Error

If 25 feet of tape is read without encountering data, a Blank Check Sense Key results.

Block Length Error

In the Variable Block Mode if the actual block length exceeds the specified Transfer Length, no
more than the Transfer Length is transmitted to the initiator. If the actual block length is less
than the specified Transfer Length, no more that the actual block length is transferred. The Valid
and Incorrect Length Indicator bits set to one and the command terminates. At termination the
logical position is after the block with the incorrect length.

In the Variable Block Mode if the Transfer Length exceeds the maximum allowable value
specified in the Read Block Limits data, the command is rejected with an Illegal Request Sense
key.

In the Fixed Block Mode if the actual block length encountered is different than the specified
length, no additional blocks are transferred. The Valid and Incorrect Length Indicator bits set to
one and the command terminates. At termination, the logical position is after the block with the
incorrect length.

In the Fixed Block Mode if the actual number of blocks available is less than the specified transfer
length, no more than the actual number of blocks is transferred. A File Mark Error, an End of
Data Error, or an End of Medium Error is reported.

Buffer Parity Error

If an unrecoverable buffer parity error occurs, a Hardware Error Sense Key results.
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End-of-Medium Error

if the RDEW (Report Eariy-Warning End-of-Medium on Read) bit is set to one and the end of
medium (i.e., EOT reflector) is encountered, the command terminates with the End Of Medium bit
set to one.

If the physical end of medium (i.e., 18 feet past EOT), is encountered, the command terminates
with the End Of Medium bit set to one and a Medium Error Sense Key.

File Mark Error

If a file mark is read, the Valid and File Mark bits set to one and the command terminates. At
termination the logical position is after the file mark.

Recovered Data Error

If the drive detects and recovers one or more data errors, the command terminates successfully. If
the Post Error bit is set to one, a Recovered Error Sense Key results; if set to zero, recovered error
reporting is suppressed.

Unrecovered Data Error

If an unrecovered error occurs, the drive backspaces and attempts to re-read the data up to eight
times. If the data cannot be recovered, the command terminates with a Check Status and a
Medium Error Sense Key.

READ REVERSE ERROR PROCESSING

Information Content For Errors

For all errors, unless otherwise stated, the Information Bytes of the Extended Sense (Table 7-27)
are set in the Variable Block Mode equal to the difference between the requested Transfer Length
and the actual block length; in the Fixed Block Mode they are set equal to the difference between
the requested Transfer Length and the actual number of blocks read, not including the block in
error.

Block Length Error

In the Variable Block Mode if the actual block length exceeds the specified Transfer Length, no
more than the Transfer Length is transmitted to the initiator. If the actual block length is less
than the specified Transfer Length, no more that the actual block length is transferred. The Valid
and Incorrect Length Indicator bits set to one and the command terminates. At termination the
logical position is before the block with the incorrect length.

In the Variable Block Mode if the Transfer Length exceeds the maximum allowable value

specified in the Read Block Limits data, the command is rejected with an Illegal Request Sense
Key.
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In the Fixed Block Mode if the actual block length encountered is different than the specified
Transfer Length, no additional blocks are transferred. The Valid and Incorrect Length Indicator
bits set to one and the command terminates. At termination, the logical position is before the
block with the incorrect length.

In the Fixed Block Mode if the actual number of blocks available is less that the specified Transfer
Length, no more than the actual number of blocks is transferred. A File Mark Error or an End Of
Medium Error is reported.

Beginning Of Tape Error

If BOT is encountered, the command terminates with the Valid and End Of Medium bits set to one.
At termination the logical position is at BOT.

Buffer Parity Error

If an unrecoverable buffer parity error occurs, a Hardware Error Sense Key results.

File Mark Error

If a file mark is read, the Valid and File Mark bits set to one and the command terminates. At
termination the logical position is before the file mark.

Recovered Data Error
If the drive detects and recovers one or more data errors, the command terminates successfully. If

the Post Error bit is set to one, a Recovered Error Sense Key results; if set to zero, recovered error
reporting is suppressed.

Unrecovered Data Error

If an unrecovered error occurs, the drive spaces forward and attempts to re-read the data up to
eight times. If the data cannot be recovered, the command terminates with a Check Status and a
Medium Error Sense Key.

SPACE ERROR PROCESSING

Information Content For Errors

For all errors, unless otherwise stated, the Information Bytes of the Extended Sense (Table 7-27)
are set equal to the difference between the requested count and the actual number of blocks or file
marks spaced over.
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End of Data Error

If 25 feet of tape is read without encountering data, a Blank Check Sense Key results.

End Of Medium Error

If the RDEW (Report Early-Warning End-of-Medium on Read) bit is set to one and the end of
medium (i.e., EOT reflector) is encountered, the command terminates with the End Of Medium
and Valid bits set to one. At termination the logical position is after the last data block or file
mark read.

If the physical end of medium (i.e., 18 feet past EOT), is encountered, the command terminates
with the End Of Medium bit set to one and a Medium Error Sense Key.

File Mark Error

If a file mark is encountered, the Valid and File Mark bits set to one and the command terminates.
The Information Bytes of the Extended Sense are set equal to the difference between the requested
count and the actual number of blocks spaced over, not including the file mark. At termination
the logical position is on the EOT-side of the file mark if the tape movement was forward or on the
BOT-side of the file mark if the tape movement was in reverse.

Unrecovered Data Error

Data and block length errors are not reported during a Space command.

Beginning of Tape Error

If BOT is encountered while spacing in reverse, the command terminates with the Valid and End
Of Medium bits set to one. At termination the logical position is at BOT.

Synchronization Error

During a synchronization any of the Write command errors may oceur. Thus, Write command
error processing may result.

WRITE ERROR PROCESSING

For all errors, unless otherwise stated, the Information Bytes of the Extended Sense (Table 7-27)
are set in the Buffered Variable Block Mode equal to the number of bytes and file marks not
written (i.e., the number of bytes not transferred from the initiator plus the number of bytes and
file marks remaining in the buffer). The value in the Information Bytes may exceed the Transfer
Length.

In the Unbuffered Variable Block Mode the Information Bytes are set equal to the requested
Transfer Length.
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In the Buffered Fixed Block Mode the Information Bytes are set equal to the number of blocks and
file marks not written (i.e., the number of blocks not transferred from the initiator plus the
number of blocks and file marks remaining in the buffer). The value in the Information Bytes may
exceed the Transfer Length.

In the Unbuffered Fixed Block Mode the Information Bytes are set equal to the difference between
the requested Transfer Length and the actual number of blocks written.

Block Length Error

In the Variable Block Mode if the actual block length exceeds the Maximum Block Length
specified in the Read Block Limits data, the command is rejected with an Illegal Request Sense
Key.

End Of Medium Error

When the Early-Warning End-of-Medium (i.e., EOT reflector) is detected, all data then in the
buffer is written to the medium. The End Of Medium bit sets to one with a No Sense Sense Key.

If the physical end of medium (i.e., 18 feet past EOT) is encountered, the command terminates
with the Valid and End Of Medium bits set to one and a Volume Overflow Sense Key. The value in
the Information Bytes equals the number of blocks remaining in the buffer plus those not yet
transferred from the initiator.

Recovered Data Error

If the drive detects and recovers one or more data errors, the command terminates successfully. If
the Post Error bit is set to one, a Recovered Error Sense Key results; if set to zero, recovered error
reporting is suppressed.

Unrecovered Data Error

If an unrecoverable error occurs, a Medium Error Sense Key results. Before reporting this error,
the drive backspaces, erases a section of tape, and attempts to rewrite the data eight times.

WRITE FILE MARK ERROR PROCESSING

End Of Medium Error
When the Early-Warning End-of-Medium (i.e., EOT reflector) is detected, the command
terminates with the Valid and End Of Medium bits set to one. At termination the logical position

is after the last file mark written.

When physical end of medium (i.e., 18 feet past EOT) is detected, the command terminates with
the Valid and End Of Medium bits set to one and a Volume Overflow Sense Key.
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In the Buffered Variable Block Mode the Information Bytes of the Extended Sense (Table 7-27) are
set equal to the total number of unwritten bytes and file marks (i.e., the number of file marks not
transferred from the initiator plus the number of bytes and file marks remaining in the buffer).

In the Buffered Fixed Block Mode the Information Bytes are set equal to the total number of
unwritten blocks and file marks (i.e., the number of file marks not transferred from the initiator
plus the number of blocks and file marks remaining in the buffer).

In the Unbuffered mode the Information Bytes are set equal to the difference between the
requested Transfer Length and the actual number of file marks written.

Recovered File Mark Error

If the drive detects and recovers one or more file mark errors, the command terminates
successfully. If the Post Error bit is set to one, a Recovered Error Sense Key results; if set to zero,
recovered error reporting is suppressed.

Synchronization Error

During a synchronization any of the Write command errors may occur. Thus, Write command
error processing may result.

VERIFY ERROR PROCESSING

Information Content For Errors

For all errors, unless otherwise stated, the Information Bytes of the Extended Sense (Table 7-27)
are set in the Variable Block Mode equal to the difference between the requested Verification
Length and the actual block length; in the Fixed Block Mode they are set equal to the difference
between the requested Verification Length and the actual number of blocks verified, not including
the block in error.

Block Length Error

In the Variable Block Mode if the actual block length exceeds the specified Verification Length, no
more than the Verification Length is verified. If the actual block length is less than the specified
Verification Length, no more that the actual block length is verified. The Valid and Inecorrect
Length Indicator bits set to one and the command terminates. At termination the logical position
is after the block with the incorrect length.

In the Variable Block Mode if the Verification Length exceeds the maximum allowable value
specified in the Read Block Limits data, the command is rejected with an Illegal Request Sense
key.

In the Fixed Block Mode if an actual block length is encountered that is different than the specified
length, no additional blocks are verified. The Valid and Incorrect Length Indicator bits set to one
and the command terminates. At termination the logical position is after the block with the
incorrect length.
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In the Fixed Rlock Maode if the actual number of blocks available is less than the specified
verification length, no more that the actual number of blocks is verified. A File Mark Error, an

End Of Data Error, or an End Of Medium Error is reported.

End Of Data Error

If 25 feet of blank tape is encountered, the command terminates with the Valid bit set to one and a
Blank Check Sense Key. In the Variable Block Mode the Incorrect Length Indicator bit also sets to
one. At termination the logical position is after the last data block verified.

End Of Medium Error

If the RDEW (Report Early-Warning End-of-Medium on Read) bit is set to one and the end of
medium (i.e., EOT reflector) is encountered, the command terminates with the End Of Medium bit
set to one. At termination the logical position is after the last data block verified.

If the physical end of medium (i.e., 18 feet past EOT) is encountered, the command terminates

with the End Of Medium bit set to one and a Medium Error Sense Key.

File Mark Error

If a file mark is read, the Valid and File Mark bits set to one and the command terminates. At
termination the logical position is after the file mark.

Recovered Data Error

If the drive detects and recovers one or more data errors, the command terminates successfully. If
the Post Error bit is set to one, a Recovered Error Sense Key results; if set to zero, recovered error
reporting is suppressed.

Unrecovered Data Error

If an unrecovered error occurs, the drive backspaces and attempts to re-read the data up to eight
times. If the data cannot be recovered, the command terminates with a Check Status and a

Medium Error Sense Key. At termination the logical pesition is after the data block with the
error.
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Chapter8  Specifications

PERFORMANCE
Data Capacity
1600 bpi 3200 bpi
2400-foot tape 46 megabytes 92 megabytes
Head-to-Tape Data Transfer Rate
160 kilobytes per second
Interface Burst Rate
1.5 Megabytes per second maximum, asynchronous
Recording Speeds
25 and 100 inches per second at 1600 bits per inch
50 inches per second at 3200 bits per inch
Rewind Speed
175 inches per second
Operating Times
Operation 25 ips 50 ips 100 ips
Data Access 40 ms 120 ms 260 ms
Reposition 120 ms - 360 ms 780 ms
Write Reinstruct 10.0t0 11.0 ms 5.0t0 6.0 ms 2.0t03.5ms
Read Forward Reinstruct 16.0to 18.0 ms 4.0t05.0 ms 3.0t04.0 ms

Table 8-1. Operating Times
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Recording Format

Nine-track phase encode per ANSI X3-39-1973 and ANSI X3.157-1987.

INTERFACE

Small Computer Systems Interface per ANSI X3.131-1986.

MECHANICAL SPECIFICATIONS

Mounting

Rack mounting in standard 19-inch EIA equipment rack or table-top enclosure.

Dimensions
Rack-Mount Table-Top
Height 8.75 inches 10.59 inches
Width 19.0 inches 19.88 inches
Depth 24.5 inches 26.94 inches
Weight
Rack-mount 80 pounds
Table-top 97 pounds
POWER

Nominal Input Voltages

100/120 Vac
208/220/240 Vac

Operating Input Voltages
8510132 Vac

187 to 264 Vac

Power Consumption

220 watts maximum
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ENVIRONMENTAL SPECIFICATIONS

Acoustic Noise Emission

60 dBa maximum measured from one meter

Heat Dissipation

750 BTUs per hour maximum

Operating Conditions
Dry Bulb Temperature
Wet Bulb Temperature
Relative Humidity
Altitude

Vibration

Frequency
Amplitude

Shock

Peak Acceleration
Duration

INTERFACE CABLE

See Chapter 2, “Interface Cable.”

10 to 40 degrees Celsius

26 degrees Celsius maximum
20 to 85 percent non-condensing
10,000 feet maximum

5to 500 Hz
0.3 gravity

1.0 gravity
20 milliseconds

REGULATORY REQUIREMENTS

Safety

UL 478, CSA C22.2 #220, IEC 380 and 950

Electromagnetic Emissions

FCC Part 15, Subpart J, Class A
VDE 871 and 875, Class B



TAPE

0.5 inch wide, 1.5 mil thick magnetic tape per ANSI Standard X3.40-1976 on 7.0, 8.5, and 10.5
inch reels.

8-4



REVISION
LTR DESCRIPTION DWN | DATE | apvb | paTE
. = Zow PG - N A
Of |Preo7 KEL Eeo f6- $5-0271F |Ec Jiz;i Ly c}'q;q

B _ " 966129 -300

REV

24

(5) THESE COMPONENTS ARE NOT USED.

THESE COMPONENTS USED ON THE SINGLE -ENDED
PWB. ASSY. ONLY

@ THESE COMPONENTS USED ON THE DIFFERENTIAL

PWB. ASSY. ONLY REV STATUS REV
OF SHEETS sh | if2|3fals|e|7]8]s|wo]ir}rzf13jre]1s[r16]17|18] 19]|20] 21f 22| 23} 24
2. ALL CAPACITORS ARE IN MICROFARADS
ALL INFORMATION CONTANED INOR UNLESS OTHERWISE APPROVAL DATE - b o
N ERED CONFLON A AND | SPECIFIED DIMENSIONS DT V -/ L b Ay
EIERAERR | v n moves s £pe
1- ALL RS'STORS ARE |N OHMS ?éjaclﬁ'mgnwﬁmmzsmn CHK TITLE

This BATERIAL AND TH INFORMA TOLERANCES ARE

mn&:n'c:és'?‘;nmmm D;CIMALS OES ENGEebnyL| 7/ s %E‘}EMC‘)‘ S"i'CSI
NOTES: UNLESS OTHERWISE SPECIFIED LR | X s o CONMTR.

O NERED 12 UNDERSTS0D | XXXz = DES MGR I CODE IDENT SIZE

THAT NG RIGHT ISCONVEYEOTORE. | ANGLES o — D ID%IZQ _m l (R;{I

MFGENG -—— | 32274

Tk e DA WERAOT | DO NOT SCALE
AT mRosuere.me o O | oRy 1SSUED s e %ur- 29| SAE ~~— |00 FBBOES s 1o 35
v

8 7 6 5 4 4 3 2 | 1




re---=--- -1
| | -
L Lo 6l SW-RESET#* (5] .
+5V +3V i | ' ! LK
| = :Eﬁf}/oﬁw: Slg,5) L_l&@ 14
|
| 1K
RS53 13 14: 504133 J - 15
470 RG4 ! b T
2 470 L4 o 13 16 [UoA}—¢
i } u2c_A o
I ]
A 1 2 | *
- usc L6 o Bt 100#15,32,32,7]
|
ras0s L7 10 I01%15,32,32,7]
1‘ 00— ]
3 : 4 ' | 102%15,32,32,7]
(91 10MHZ UsC 1 5 L8 o 9! {15,32,32
|
75504 - L. ;
X1 x2 - + 10K
- RO o | a3 ok e fuisgLl
U WRT 29 16 giso_ 2
STATUS | 1y 1 | S0
(2 RESET* ig 9 INTA L1
L 11 1 10 L) U9E ADDRESSLATCH ENABLE (F) 22 i _(Egi gjgg]al
: = T [3, 4,7,
119 pgv U13D 13§ S RD(F) a1 o0,
" 7ZRCTOA FINCT7 vses MR o LU 0 T s
SWITCHESY oy « ? INTERRUPT 00 4 = o B 51 uen F
T 16 5a}bl (94 LIIER g ! HLDA 38 7AACTIEG
[71SCSINT - RST OQUT—3 74HCT32
(G) 1 INTERRUPT 10/M(F) 34 c 6 RESET#
ADDRESS 28 ADR1S 3, 43 220 Uéc (10,10,11,12,12,12,13,2,5,6,7,81
32768 (F) 7 ADR14 (3, 43 lergre ) le
[141SCSIRESET éo INTRPT REQUEST 16384 (F) S QDR13r3'4] ‘-“_L 54503
) 8192 (F) ADR12 o =
16 5?3 10 39 HOLD REQUEST 4096 (F) Si aow[i'i% ;
1 360 RESET 2048 (F) NTIT 1 9 —g RES
- 35 23 13,31 i . 17.7.8,9]
READY 1024 (F) F ADRS (3, 3] T usc
- 512(F) ADRS = 74504
. DATA/ADRRESS " o RGTR
5V (19) 7 7 128 F) Hz; ; u10C
18] e 6 64 (F) LR 2 ADR7 (3, 37
(17) g 5 32 (F) HZ? ; F ‘
T 16] 4 4 16 () R 5 ADR6 (3, 33
c 1 15) g3 I R 17___1 F
R56 (14) 4% (F) 6 ADRS
120 D2 2 D1t 13,31
INo14 4 AT yEm W EEE [ I_‘X F
8
T AAA—E 12) ing 0 1 (F) coft . ° ADR4 (3, 3, 8]
5 8085 MICROPROCESSOR T
R TR 13 F571 12 ADR3(3,3,4,7.8]
T F
= 220 9 " 1
L6 [07€ SR [ ADR2(3,3,4,7,8]
L4
[1? 0§11 16 ADR1(3,3,4,7,8)
1
18
[ 1_D-{l . 19 ADRO 3,3, 4,7, 8]
L A073,3,5,8] 7AHCT373
L AD6y3,3.5,8]
__ AB5(3,3.5.8]
AD43,3,5,81
AD3(3,3.5.8]
AD2(3,3,5.8]
AD13,3,5.8]
AD03,3,5,8]

CODE 1DENT NO [Ev

32274 5%1929 =200 9

SCALE [ Toeer 2 of 35




+5V
8
||
[21ADR14 27 XY 1 )
[21ADR13 5p |L6384 (o ADR1R o :
(5, ADR1Z 5 pl19e [21ADR11 57 096
(5 ADR11 531409 [ ADR1O 5y pU48
(2 HADR10 21 |c048 (51 ADRY ou 024
[2 ADRY 24 1024 (2 ADR8 25 ple
(2 1ADRS 25 ple (2 ADR? 5 pob Al
(2 1ADRY 3 [2°f (7 1ADRG 2 e -
[2 LADRG 4 |28 [2 1ADRS g p4 eoo00
[p LADRS o |64 R32re? [ 1ADR4 o B
(2 1ADR4 6 32 (o LADR3 7 !
(7 LADR3 > ]l6A00000 [2ADR2 g P
(2 1ADR2 ) 3 (21 ADR1 9 ’
(2 tADRI 9 ﬁ +5V 2 A0RO 10 [
(2 1ADRO 0 [ (2 /HRx 27t
[ 1RD* o> 1& {41 RAM* oy 8
(41 PROMCS* 20 . 26
4C
5% e
Ut 8 2 RO* 22,
aF —=2 L qF
[21RD7 aM
aF 18 ( u7c A
[21A06 ' 19) [oep aelldiR
aF —L7 AD7 (2
aF 16 ( AD6 (2]
(21004 17) lacp  apLL2
aF —18 ( A0S 23
[21AD3 16} g a8
oF 13 AD4 (53
[pAD2 (15) Iacp oF (15)
(1ALl (13) Iacp  aF (13)
oF 11 _ ADR (57
AD0 (12]) | (1
270256 te aco a2 an1 ;7
(11) | (il
/ ACD  AF ) ADO (1
6064
N
CODE IDENT NO WING NO REV
_ 32274 Dq% 29— 3004l2(_
SCALE | e 3 O‘P =5

w

N
no
.




4 3 < e 1
+5V
16 513 6 o A 103% ;a3
015D 5 , 6 9 [0EN%*| 53
4 gh 10 MaCk (g
' L 11 SCSI*(13,5,7]
= 4 LA
[21ADR1S 3 |, oL 13 9 T
[p1ADR14 2 b 1 b l14 10 8 PROMCS#(3
[ 1ADR13 T 0 15 1. USE
74HCTI38 7AACTI1
6o 7
& S B
usp 4 g5k 10 SHITCHES* (5, 53
74HCT08 N LIGHTS* (g
(21 ADR3 u100D 312
2 b 1 14 RLATCH* 103
L 015 HLATCH® (10, 10, 13]
74HCT138
UBE 13,53
(2 1RDx 2 7 3 by Ty T 7 DMASTATUS* (17
U I S PP 5 g b 9 DMAMODE* {127
[21ADR?2 74HCT00 4 gk 10 TAPESTATUS3% ;5]
11 TAPECHD3*
Utip 4 {121
sk 12 TAPESTATUS2# ¢ ]
{2 1ADRI 3, sk 13 TAPECHD2* (¢
(2 1ADRO 2 b 1 14 TAPESTATUS* (¢
(5181 1 015 TAPECHD 1% ¢
74HCT138
CODE 1IDENT NO DRAWING NOQ. REV
32274 1279-300 [01
SCALE ] ]sasn4 of 35
4 3 T P




[41LI1GHTS*
[ RESET
[41SWITCHES* P, 5 e
19etoro Lo 5y
« W%E\\l/ﬁ/ ( W RGTR [
T A UsA u2A
16 3
L1 d6] us 2[0 1 18 4 Ig _g ool
| 2 151 e UlSKﬁ - 4T 16 g 7 i / i
L o0 T o k1 CD 6 ARV 4 2
B . *SVA 6 10 J S : ' T RV
L3 65 . o F1 CD 11 61 1 4 -3
| 4 13 e blé ‘ 81 12 13 |15 : 3 |
1 o—o o F1 CD 14 5147 |4
IR BT A
L5 o 12 LT pald 74HCT175 e
: | +5V. 16 1K 8
L6 o 1N us 1371 (o7 9
! +5V. 1K : =
| ! 16 MealLl c 1 =
L7 o 10 15071 (o5
| Y 1K RGTR
! Lo fysal3 17 3 uia
: 8 oo 9 o F2 e 2 oo
e 1 M 3 8! +1
7AACT244 — AN
= 5 CcD ! P !
v 6 LG nANAE
12|y |10 v :
“ 11 6! +3
(2181 5 5 : VW |
C 7
14 5: }é_,\/\/\"r:4
7IHCT175 Lo ey -
[415CST* 12, T 1
r4 10EN% 13- UieB
7ARCTO0
U
5 L]
3 6 19, |
[410BE 4 u1es } YCVR (
74ACTO0
@0 @ 10BUS7(12,13.6,6]
(o 1AD7 08 |, ¢ LU8)
S oF 2 10BUS6 (12, 13,6, 6]
(2 1AD6 17 | p LUZ)
Wi oF —2 I0BUSS 12, 13,6, 6]
[P 1ADS {16) o IF 16)
O oF -8 10BUS4 1p,13,6,6]
[p1A04 15 |0 4f [15)
(6 10BUS3 (12,13, 6]
[ 1AD3 09 | jp 114
(@ L0BUSZ 12,13, 6]
[p1A02 AV PO IS T
(8) o —gf |- & 10BUS1(12,13,6]
(21AD1 2 |, f 02
O oF 2 10BUSO 17,13, 6]
[21AD0 Ub 1 qf 1D
74HCT245

" 62179 Acofs

SCALE ] Tsweer 5 of 35




4 3 3 c 1
[4;TAPESTATUS1*
(o1 RESET*
(4 TAPECMD1 ¥
+5Y
T 1K
16 — 115
LI
U190
4 3 11
LieR g €0 u1sD L :C
1
(29 e 6 | RGTR [
[uisC |
raHCT74 10BUS? 3 9 ks 8 160_P0B119]
* 10BUS6 lep > 74HCTO4
4 5 .
2 5 10BU 7
(29} 1CER 3 -0 1o 55 co 6 POAS_IHISP 171
! =t L6 5
Lo 1 . 108US4 8l 9 POA4_IERASE {177
74HCT74 L (51 s -
IS ) POA3_TEDIT 17y
10 RCVR/
9 DRVR LRI 15 POA2_TWFMj 77
12_lcp yigp utic C
P3A3_IFHK 1 2 T 18 -
1171P3A3 5P s o F1 HLD 16 POAI_TWRT ;17
=AHCT74 4 o 1 F1 16 ISCD 19 POAO _IREV 177
6 |5 1 ppp 14 74ACTE73
131 LLBENT 8 = 1 oFg 12
[19+1E0T 1T fl 9
(1911L0P 13 1 pol 7
[191LFBY 15 T 5 |
r191108Y 17 1. Fo 3
7ANCT244
TAPECHD2% 0
[41 =C
L]
W RGTR (
u14c
(4 TAPESTATUS2* Lo 108US? _ 3[ B
Dot 5 10BUS6 4 5
RCVR/ 108U o -
DRVR o) ]
utec 10BUSS 7 6 IRUU 19
[19.1RDY 2 [0 1 gql18 - ! D
(19 LEPT 4 [T Flte - 1 10802 Sio i IREH(19]
10BUS3 13 12
[171P3A0_ISPEED 6 e Y [5} cD
108US2 14 15
[17:P364_TONL 8 T g Lo [5)- co FOB0IEEN 173
10BUSI 17 16
162 s 11 T a9 or— co
= | - | 10BUSO 187 19
(19 +1RUD 13 5 1 po 7 ¢
7AACT273
L 15 T fa 5
17 5 ro3
74HCT244 CODE IDENT NO | DRAWING NG REV
32274 |%6 29— ol
SOALE T snméoﬁ3
4 3 T 2 1




le 7 11
[141SCSIRESET i 13 . usp
[ RESET | 74HCT32
+5V [1e SDMAEN 1 51
0
16 K 12 16 220 5 5 [
l | E—
U190 1 U7E MUX
usD
[71322!41«1[2* g I - 4
[es (pplD2x  12- | .o SCSI-E!
[71SDMARD* 6 17 (5,101 13 I;;fj VLST (21RESET 1 1] 3 1 [T 25CSINTE (10
r21R0* > L 100% _ 14. 2 |, UsD U130
10 i 9 TR
45051 o B (9 L el 74HCT32 74ACTO4
13 K RESET
T 12 gé RD/ 2
———0'4 - SR/ SBENP—S SBEN* 14, 15,32, 32]
74HCT257 oS/ ARE—1 ARB 15, 32, 323
[21ADR3 26 3 J
(5 ADR2 25 do19 SCSINT 27 (1) UPSORGx 12— 11 SDREQ¥
23 oA N 13 |.ui7e ° 71
[efggé i 16852 %EE'H'M'%’%} i
21 e 6 (14,14,32,32] 74HCTO
[12)SDMAEN#® 7 6 27 329 13 i 13
1 SDACK* S5 |, usD T DACK/ DRE® .
(8 [141BSYIN 17_bevin  BsvouT A—42 BSYOUT (14, 15, 301 ut4a
74HCT32 [141SELIN [1%]3 SeLIN  SELOUT (321 SELngJL[H,%] 7AACTO4
2l ATN(F) (14)
H_O_J_QCK acK (F) = 10% ACK{14]
9 lsg MSG(F) = MSG 4]
8) C/DUBC BC/D[F] (. 8) CxD 147
o R et
1/0 1/0 (R 2 {14]
[1211=10-5 4 6 SDMARD (71 (33) |ogp sgp (s 33) SBP (15
(g RAS* s |, vt4p 43) B > (4 43) SBUS7 (13
74HCT32 (44) J 6 (FA A4 SBUS6 (133
45) o 5 (F (45) SBUSS {133 [ RESETx 10 9
T 4 (- L48) SBUS4 (3] By (7 SOREQ* 2 Jop yragl e
g B o s oy Bt ks
2 2(F (13) .
gl 4 1 (L2 SBUSL(13) = 7AACT 74
. . H3) el (3N SBUSO |
giRAsx 1L & 3 SOMAURE (7 0_| 0 (f < 13]
(12 S-T0-T 2 . uU14D (41) '7—‘ 7[F [41] 887715]
ZINET 3 (401 ¢ 6 (F (40) SB6 153
39) I g (F4-L39) S8515) . 4 5 TDREQ.L
38) f (38) SB4 > TOREQ.L¥g)
4 (15]
7) |,108 DB+ g;,r_ (37) 583115 [111OREGX g 60 y13B
36) |, > (F4L36) SB2(15] G .
351 4 1 (FL39) SBlyig)
34) ly | 5385 | g (34 SB0 i) 7AACT74
_To-s 12 [giRAS* 4 & TDMALR® -
(1p31=10-8 12 7 1 5 TTT T T A— SCST CONTROLLER
tg1TDACK* 13 |, yzoa © .
ZRER
74HCT32 MUXEN*
L TN
CODE IDENT NO WING NO, REV
32274 179 - A
SCALE SHEET ] of 35




| 3 v
[2}RESET 12 1 11 I 6 MACINT#*
ER U130 11,12, 12]
74RCT32 74ACTOZ CUS (0:7)
Iy RBUS(0:7) +5V TLV = 110,131
-~ V'S
11
INTL h INTL 5
= N3 MACININT (7] $ N7 TncD ap K23 N U7 oo o M2V
ADDRESS CONTROLLER  AACK=32 1DACK* 119, 11,71 RBUS? RBUS3
" BACK=36 SDACK* 1p,12,13, 7] N1S) hCD  AF @) NS ) aco  aF HU5)V
(9 20MHZ 31 Loy RBUS6 RBUS2
(7} [OREQ,Lx 18- lareq cAsg=39 NS L lacp  aF H3 N3l jacp aF L2
(7 1SDREQ. L* 19: lgero Casa— 40 RBUSS RBUST .
[131PERROR* 16 ERROR CAS = 1 2 ) aCh  aF (2 ) ach  aF (2}
(o RESETx 17 Joroet cast_2 RBUS4 RBUSO
RAG~38 RAS* 17,77 RAM RAM
[2RD* 1613 WEE37 utea usA
MAC* 13 -~ -
N e RA7—22 %Zﬁi“] fevs LA paz 10 | );898 LA
(2 /HR* 14 WRITE uee Rag—E8 b5 k4 o1 }%—?64—01
RAG ,;1 32 Lesas b 32 hessas
[21ADR4 24 04 Ra4— 26 8 16 [22222 ka4 8 16 L2222
[21ADR3 23 a3 Rag_25 11 g~ poooto RA3 11 | poO000O
(5 ADR2 22|, RAA_32 2], oo 12 oo
(51A0R1 21 oy RAf_33 13| f 13
(5 1ADR0 20 lng RAOL_34 14 /FRQQ 14
> =51 (ROW ?6'\>GI[RON)
(21807 (41 In7 (F) 4] Lom ~ga(coL) ~G2 (COL)
21806 5) 6 F) (5) 1 F 1 -
[ELQDS 6) 05 [F] (6) 4 y\c 4 C
[21AD4 ()l (F) 2 446478 {75418
(21403 8) o (F) (8]
[21AD2 09) o (F) (9] 1 1
(p1AD1 (10) | (F) LU0 RBUSP
[21A00 12) I, () L12) 110,131
52040 30 +5V
= : CDUlmgF a
+5V RAM
11 1 10 T 1 Y
LA
U144 RA? 2§28
RA6 13 4y o
74HCT04 RAL TR
RA4 11 ')s R65539
RA3 12 [ n00000
RA2 6
N__RAl 7 L
RAQ 5 j
TSA>61(ROH
= G2 (COL
3
—4F
C

REV

ol

SCALE

CODE IDENT NO IRAWING NO
e [ObbI79 -300
|

sueer B of I




4 3 o 1
8 8 TIMER {pq
5 9 9
|4 10 10
uF [ U66 N U4F N
J 16 L 16 t 16 {
C>+1 13 ~p, 13
220 [o3RESET o 17 R> 1 T R>+1
16 rg7e] 1 1l o fF 74HCT393 74HCT393 74HCT393
L1 19 HFé
L RCVR/
DRVR
UbF
2 L 1 fql18
4 o1 Fle
6 o 1 pql 14
8 o 1 pqll2
11 o 1 fol 9
13 L 1 fol 7
6 6
15 [ S
G 9 >
nn 1811 Fo—2 S —
u76 10 :
ST 74ACTR44 4 ;
11 ueG [
USF 16
USF
J T6 [ 16 { J L
1
13 >+ |
1 Pt 1 12 r>>+1 2 R
2 o i 74HCT393
7ANCT393 74HCT393
10MHZ (2, 73
20MH7 (7, 8]
16 22l g
T - U7E
CODE IDENT NO AWING NO REV
s [066199-200 o
SCALE | [sveer O %?
4 3 2 1




4
3 $ o 1
[121L“TU-5—3 3 6 1 .
(41 HLATCH#* U178 [ ko 0 16 220 » |
74HCT08 [33af oF 1
= (2 RESETxL |0 L R
-’ MUX { —‘RGTR { B&VR/
{28 1IRBO 2 ulen A . uivAa
RBUS? 2 1 F 2D g 2 o 1 pie 18  IWO*p5g
[2g 1 LRD1 6
RBUSG | |5 | F—7 4o 5 4T e 16 Tuixar
[2g 1 1RD2 10
RBUSS | 11 L F—2 7__p 6 S 14 Tupx e
(28 1RD3 I s . uedd
RBUS4 14 F D 9 8 . 1 pi—_12  1U3%pr)
74HCT257 L
1 1 14 5 15 13 [T A 7 LUS* (pc ]
o 220, %560 7o 16 15 [T a5 Llexpr;
il T e aUs (0:7) L3 Tu7x
1 RBUS (0 1 HUX [ 18 Ig 19 17 [ Fp 3 LU7% (55
u1sA
[29+1RD4 3 74HCT273
ST S - s 74HCT240
(291 1RDS 6 ‘; )
RBUS?Z T F
(291 1RD6 10 [1] 5
RBUST T F
[2911R07 13 1 12
RBUSO 14 A F
P
74HCT257
[4 1 HLATCH*
[2911RSIR
12 A ' -
(121 IDMAEN% 1 3 ! b 13 | u19A oF2
b RCYR/
r1y8=10-T , 2 U158 743%%32 74HCT08 _1DRVR {
74HCT32 uisa »
5 : . - ?0 T o I S R 18 RBUS?
*
tg1I0ACK* | 10 U158 [} u19a 4 T 16 6
74HCT32 74HCTO8 o F1 RBUSE
. , 6 |1 gyl 14 RBUSS 1
(4 RLATCHx 490 1 .
- 8
74HCT08 f4 P gg - 1 oFg 12 RBUS4
[7 MUXEN* = 1 | 1T 9 RBUS3 Y
MUX { ‘ .
13 1 7 RBUS2
[121PRQBRUIST: ouT 3 . UEIIB (2 RESETx | o Fe
I8} g ? , ! 15 |1 pal 5 RBUS1
1RDP
281 e; 0 17 - Fol 3 RBUSO
12 3 74HCT244 IWP* o5
| > PARITY_IN;
- Ll €0 vyi9cC el
0 L f 3
15 e 2 ued ©
= ZaACT? CODE IDENT NO I AWING NO REV
74HCTIS3 cra 74HCT125 m’ﬁ 866129-200 |
SCALE sneel |0 of DS
4 3 T 2 I 1




4 ¢, ] 1
+5V
T' 1K
16 [y ogl—L14
291 IRSTR
+5V
T. r12UPTDRAx f F 3 TDREQ# 7]
7
13 3 16 r%%? 10 uize
r1211-10-5 1 12 Y190 74HCTO08
(121 TOMAEN ? Ui6B 24 5
7AHCT10 2 CD u19B
% 3 3 L.
1 U188 1 6
5 : 74HCTO0 SINCT74
[1215-10-T 3 6
{25 1 LHSTR* 4 UleB RTDACK* ;1)
74HCT10
[p1RESET* 2 3 3
[g11DACK* 1 u1ea 10, &
= 9 UNDERRUN ;
74ACTO8 1e]
1121 1DMAEN* ﬁ D U198
=
E 8
3 L 4 I g 7AACT74
74ACT04 SICT 30
f 5 OVERRUN
e s 1121
T u19c
6
1
74ACT74
S % 6
[12 1 XRUN* 4 u1sa
74HCTO8
1 1 3 12 T 11 LLUD*,
(g MACINT 2 uega 13 | yesa *
74HCT32 74HCT08
[121LASTHORD*
CODE IDENT NO WING NO
wamre . [Ol79-300
SCALE l |SHEET ‘Li of 3
4 [ T !




4 | 3 2
+5V 1K
(g SDACK:  1p 5 . 16 4
ESET* 13
re 9D
74HCT08
4 5
e__lco
. DAMODER 3| Ut
(11 RIDACK* 1L & UPTORQ* 1)
(4 DMASTATUSY 1 oy 74ACT74
19 o2 .
CVR/ .
DRVR 12_lop
]Ulec( 0 €0 uivo
(g IACINT* 2 [T 18 TR 8 UPSDRQ* (7]
+5V
‘Llsu_l,liff[)l A N s vy I i
6 L U g 14 chn 5 $-T0-T(10,11,13,71
U16D
3
8 I, T gyl 12 (o RESET* . ¢ 6 1-T0-S410,11,7, 7]
IS s e B 74ACT74
13 |0 1 ppl 7 10 9 TDOMAEN 111
15 1 5 }f €D u13c
= 0 Fe g, TIACINTx 3¢ 8 TOMAEN* {10, 11, 13)
17_1s For—3 7AACT74
iCTe4
74AC1244 10 5 SOMAEN (71
ﬁ 0 y16D
(7, SCSINT* I 8 SDMAEN* (77
[4APESTATUS3Y _ — 7ARCT74
19, i
JH |
U15C (5, 10BUS?
[RCININT 2 [T ] 18 l
+5Y (5, 10BUSE
1K U
+ 16 84 [T pl_ 16
15 L LOBUSS
UNDERRUN | ¢ T 14 e (4 JOPECTDSx o
110 o Fi (RESETH L] 9 8 SPDMAEN*
(51 10BUS4 (2 [ gy - & |8 SPOMAEN® oo
(13, S0ENPARITY 5 T 12 —lRGTR[ (g >2RMI0 g
(5, 10BUS3 u17c 74HCT08
OVERRUN | 14 T g ’ 4 Iy 2
(111 o Fo S C 3 LASTHORD (1]
[s p
PRITY_IN| 13 : , l—ﬁ 5 0 7 PARITY OUTyq7
(10} o Fo T c 6
5 10 ,
: 2 I ‘
15 o T gl 5 e 12 o i1 XRUN (11
[51+108USO
17 o fo—3 . L o ii
e i
74ACT244 7AACTI7S :
CODE IDENT NO AWING NO REV
e s79-300 |7
SCALE | [seer {2 of B3S
4 3 e




mno

—

(121 IDMAEN*

171 SPDMAEN* s
[ U188 1
74ACTO0 2 &
U188
(2,50 - 7ARCT00
U188
[410BE 9 T : , 74ACTO00
U130
u18a
[41103% 74HCTO4 74HCT04
9
5 10 u1&eB
6 11
[4:5CSIx 4
e 74ACTI0 : T .
U158
U14D e U178
SAIET3 74HCT08
L5
XCVR I’ S
[5110BUS? U3F\‘0F' (2) ]X&Vf (
18
1 (2) (2]
1
(5, 10BUS6 rra) SN R,
(5 10BUSS W) o VET
PO 1F
(5 1 10BUS4 i g 11); R
0 e I
\F (5) = (5)
1
(51 10BUS3 o ({164; (181 | PFCig)
1E (6 (6)
10BUS2 ol OF
(5} 0]:—{173]] (14) i 1EHL 14)
(5 110BUS1 éi (8) E173% FRIEE)
12) CUNMS 1t
(5 110BUSO ) (e or 1Al
TF_(9) (12) (12)
o e
ir L) e or
74ACT245 ST SO FET)
74ACTE45
(71SBUS? 1
[715BUSE 2 BRLSZ 3=2K
[715BUSS 1 : SaLSA
(7 1SBUSA 8 5 F BALSS
(7 1SBUS3 9 b fsauss
(715BUS2 " 74RCTI25 2alioa UgA
SBUSI : ° pALS2
[71 11
[7 1SBUSO 12 RBUS1
ot 5 RRUSH
I U7t (g 1RBUSP
- Bbbstor7 7AACT280
[1215-T0-T 8
10 1K
(51 SDACKx 12 3 1" 16 [155¢] 4
23E 5
[41HLATCH* 13 U148 2 lto yog SGENPARITY
74HCTO0 St L el
Lok 6
[pRESET* 7ARCT74

CODE IDENT NO

SCALE

w




4 3 v 2 | 1

1331 LERMPUR

SEATN®
R 9138
SEIOX J150
SEREQx S, 7 J148
[7116S SECD¥ J1 46
[7 LIGS SFMSG#* J1 42
L 2F7 L e oF7 @2220/330 167
19 19 UlE
af 2 of 2 @ o
VR/
BEVE/( 1 BBVR [ 1§ 'UIE
(7 MSG 2 [T fi18 2 [T F 18 @52206?30 D
(71D 4 [0 Flet6 4 [T e 16 @6230/330 14
e
REQ 6 1 14 6 [ 1 14 i
(71 s 1of] i @128061330 ¢
(71SCS110 8 . 1 pi=_12 e ) 220/330 »
16
2
17 LACK 101 Fa 9 | S 9 &Cj—
[7 1IN 13 L1 pa=T R
15 [0 1 fae 5 R
7 Fa— 3 17 |] P 3
745240 4 ?4Lsa4o@
220
161> 1 1 -
I U338 T,
WR%VR/(
|
2 [T pl18
SBEN* 6 T 14 SBEN
(71 I [15,32]
[151.SEDBP 8 . 1 Fi 12 DBP (153
11 T A 9
L] pureseme 74&3@ 0 i Fa
13 - ]
: u4p T 13 [T 1 ¢ 7 SCSIRESET (2,32, 7] @32210/33016
L SELOUT uic
7 7] b et 15 7T g 5 SELIN{7 i
BSYOUT 2 al @ @ eaprastie
[uig
_
(7 = O ! 17 [ e 3 BSYIN 7] | 8]
u4d O @ 220/330 14
7438 ?4L5240t> s u1E[:'8
. SERSVY J136
SFSE| % J1 44 :
SERST* J1 40 =

RESET

CODE IDENT NO

32274 129-200 |

DRAWING NO REV

SCALE | ISHEU 14 of 55




ARBO 130
AR=L(30]
~ :3f381
ARB332)
PRI 30]
ARBS 130]
ARBE132]
87130]
K=
[2%12: 47%7/517
(o4l A TERMPUR
[21100* 10F0/610 3 o
8/69
(=]
R 1K -
1 RGTR 16 Migal—1 b20/330 g
15 ,
u3D 7438 UIE
(7 1ARB 13 7 eoll 112 i 0 b 8 | i SEDBO
5,17 uee (4 Lt e
. 2 s 8
Co,80] LUl | - ' -
o ; s - - SEDBIX JI 4
C5.80] O - 1§ L - e SEDB2
5,15 L I O) 14 6 XUl
c4. 80 |9 9 3 g P LUELy 8
9. 14 10 - SEDB3% J1
c3.80] |1 5 UZE @ ?: ULE 168 8
5,13 - |
SEDB4
t2,80] |6 | ! u2e &) 9 _— >
9,12 l 12 & 11 e 8
cr.80] 15 LB} e @y x oo SEDBSX, | 15
5, 11 5 3 8 (LUEL 8L
% 4 10 RO E ! SEDBEX |y 14
ety 5 3 6 ULE 8
14HCT259 . - | SEDB7%
U6E +5Y — 1 J1 16
7438 & o K, = EDBR  J11g
usA >
[14)SBEN 13 T 1 T R S SEDBP14,32,]
[14,0BP 12 usD U6t (33 L TERMPHR
74HCT125 7438 & 20/330 16
e
[71SBP

(7 1SBENX IéNzg (14 1SBEN ICI)Z ié
lig| T

(71580 RLELY 20, 1 fp18 2 ], U13E £]!8  SBO
(71581 ;591 411 fFrle 4 .1 file  SBI
(71582 %933 6 1 rld b [, 1 g4 533\
(71583 VSB3 8 1 p=l2 8 o, 1 {2 583"
[715B4 ;584 N1 29 T — 584>
(7 15BS ;595 BT e’ i 15 [ 1 fa7 585’
(7,586 ;886 5T b 5. T 75 o6
[715B7 87 1 - Fom . rad 5876\

7 745240 (4 740524044 ’

oo e

DRAWING REY
22 | 966129- 300

4
SCALE | [sseer {5 of £ =)




4 3 < 2 I 1
+oV = N S 12 IM1%
o RESE e yeee 5 T 15 1 e T 16,17,17,17,17
+5V ueeC 10 ysec
o 1 PARCTOD o =2hCT00 T 74HCT00
CHMREQ*
LSI 161
1612014 er | X, MICROPROCESSOR ZIOREQ*16,17,17,17, 17,18, 19]
(1612013 2 152 UI6E mEn, cvgr—el
[16‘§:}f S5 140% ey . HEMORY 0FF——12
Uelzmo 21 [c048 I CHATT* 24 K 170 REQIF el ZRD* 3V
[163 1024 [18 : WATT READ (F P~ ‘ [16,16,16,17,17,17,17,18,18,]
(161209 24 ko +ok Lo INTRPT WRITE (F—2B2 LHR*(16,18,19] 4
[161£88 25 e 16 [jiopl—*L7=—Non.MASK  REFRESF~—CS
[161ZA7 3 lies 10K Lo RESET HAL F~—18
ZA6 4 16 T,caL 5 25 23
[161] c 64 a32767 15D BUS.REQ BUS.QC%S
[1631£A5 32 — 32?68(F-)—4_ZL15416.18] - 78430
(161184 16 400000 16384 (F} L0141¢,18) Z00— 56 100 23
(161203 7 8192 (Fh—3 781316, 18] }DJ—TDl CTRGO 5
[161£A2 8 4 RES 406 (F§ 2 ZA1241¢,16, 18] }D?————BB——DE 2700 ——
(o120 e B st VR AT LR 2048 (Fp—1 Z8ll14,16,18] o103 [233CTCCLKO |
(161280 10, 1024 (Fp—20  7A810116,16,18] }DA—B'D“ 29
705 2 |
[161LRD* 22 3 512 (F 39 7289116,16,18] 3 DS CTRG1 5
[1615PL* 20 F DR 256 (F 38 ZA88116,16, 18] leb___4 D6 2701 ——
07 4 |
PROM 128 (Fl—37 _ 7A7,1¢,16,19) D7 y13f g [23,CTCCLKL
1 > U13E 64[F'——‘§§ %:g 16,16,171 7a1 19 CTRG? 21
VAz)| 2 19 207 32 (F}—35  Z8516,16,18] et 2 gy .
[Wsz 23 0% AF [ 34 7841616 (161280 18 lcgg 7102 9 CTCZC2(p43
[161 b0 48 ? 16 (F » 10
[161ZA10 21 |, 18206 glF)—233  ZA311¢,16,16] —
789 24 10* A 432 7A2116,16,16,18,19] (161280 6 g,
(16} 512 6 31 70010 1e010.17, [161ZCLK 15 1oy crRe3 —°0
[161ZA8 25 bee asion 17 205 2(F)—23L  Z8lne,16,16,17,17,18,19] o |ct
a7 3 I AF |30 780416,16,16,17,17,18,19] L £ 10RQ/
[161L 198 - 5 L 1(F) »16,16,17,17,18, ZINTE 12
(161206 4 | 16 2D4 (13) 7 - 7 ()13 ZD7117.18) [lﬁl—ﬁamr/
Tae T4 #0000 AF F———— (01 | 6 (P 10) N 706, 7 (1612112 ey,
(16} 32 15 203" (9) (9 S 705193 5V
Za4 6 152 S 5(F) +
161204 26 aF ANy L2 N 704 19; (16 RESE L7 ResET/
(16} 5 s DATA % N
[161262 8 13202 (8] 13 BUS 3 (F —L8] ZD3 197 8430CE46
(161201 5 [ i > (le) o 2 (F)-L1& J 2021193 L T 194
[1612A0 10 [ oF 12 201 (15) 4 1 Ep)LLs) 2 701197 15D T IEI
+5v  [161ZHR% 27ty ) L4l o 0 (F)-LL4) 1200119 1ED
T lféﬁ‘SR* 2 2 m:—llz—DE Z80A 9 z0w0:7 84201E1 (177
IEyrs!
[24€ iC 0
IK =3 270256
: 2000:7) | 15 00 il
[161LRD* . 1 4
an
U13F_Q[
v
207, CLKBNMHZ 24, 24, 24]
(/J.B_LQCD AFL18) ZD(;/ [161ZA15 12 5 X7V 3= ‘190 3 1
i 2 R* 16] LOAD
(17) foeg a1 L ULIE L 11 13l p
708, [16:CMREQx 15 12 SP1% 6]
(16) (16)
16) acp  gaF 7405139
ZD43 8 ig 5 ! g I:
(1S) acp  app LS A 1530 u33B 8 - U20R
203 4 oAl gy ? g 8
e 74HCTOO —t— 10 ~_8 116,17
(13) (13) 8 [10 | vaoc ZCLK
ACD  aF — (161263 3 p YV 7 B430CE% (147 . e
(12 1 [161.LA2 2 UL1E 2 6 8420CE3+ 17 00 —>CLK2 5
(2) lacp  ap 18 : N 8420CER*(17] 8 o—
(11) | (11 ?ly oot 1 ] — 8420CE1* 1 7] 5 5%:{9423,23,23,231
pevaF 700 7405139 D QD : 16,17
o264 7415197
N
CODE IDENT NO DRAWING NO REV
2274 |G66|29-200 Ia/
SCALE [sneer fo of 25
4 [ 3 % 2 ]




4 3 3 a 1
TAHCTO4
UZ8E P=2(21,29)
POB2¥
78420
700 19 gy U16F_A ¢ D POAQ_IREV (¢ 78420
®_zn1 201y, a1 L4 POAT_TWURT (¢) 700 19 Ipg U16F B o IS P2A0 77,
702 1 lpa ap 12 POA2_TUFM (¢) A1 0], a1 4 P2al (93
¢ 703 40 |p3 a3 L2 P0A3_IEDIT (¢) 707 Llpo o L2 P242 p3)
S 7na 39 ns as Lo P0A4_TERASE ¢ 703 40 |)5 a3 L2 P283 51, ) =
4705 oS as |2 P0OAS_IHISP (¢ ¢ 7n4  |ns n4 |10 P2A4 (503 el
ﬁ 706 315, a6 |8 4 _7ns 2 as L9 P2AS (50] s
707 2 |no a7 L1 ¢ 704 3 e ap L8 P2A6 (501
4 < 2 A
707 D7 a7 L1 P2A7 217 =
el © 13/ ARDY [ 18 POARDY 119] d ol
[161ZA0 5l asTR/ =lo 160 _POB1 [161ZA1 gB/ﬁ ARDY r&‘ A
(6280 S lc/gp  asTe/ =10 ;§
(1o, ZRDx 38 | o0 22 POBO_IFEN g
[1612CLK 25 Ik g1 128 [ T— [161ZR0* 25 by, go 121 P2B0 ;577 g
161 ZL0REQY b |00, g2 149 P0B2 (75, 261 [161ZCLK 25 ik 51 128 P2B1 227 sl ]
[161ZINTx 23 [\ r) g3 130 P0B3 347 [161Z10REQ* 36 |'opn 50 129 P2B22g7 £y
1631200 STetypy B4 2] P0B4 (55, 29 (161 ZINT* INT/ g3 kX P2B321] 8
g5 132 POBS (24,27,29,30,31] feplilx 37 = lyy, g2 |3 P2B4 (047 .
[1618420CE1#4 | -, Re 2D POB6 (] 5 132 P2BS o571 H
[16184201E1 eI 5o 14 POB? 56 [1618420CE3% 4o |, ge [ 22 P2B6 (55, 251
2 heo . ZZ"E = gy 24 P2B7 125, ]
BROY F-L— <L 1EQ ————>JuTP1 1
BsTB/ =L BrRov 4l }ﬁg;
BSTB/ =1L ' '
.%JTP]EO
(16} =
Z000:7)
- 78420 9 aB1zs L EX I—ﬂ&%ﬁﬂg; o
N 700 U16H 15 P3A0_ISPEED (¢ AN/ 17
N__700 9 1y, UL66 4 LIS P1A0 133 N 701 20 B? 2? 14 ngllgﬂj > R235 JTP1 4g
é 201 2? D1 Al ;g P18123] 2 7np 1 lp» ap 12 P3A231] 1 ex [ eemn< P31c
Zne D2 fe P1A2 (p3) N__7n3 40 |5 a3 L2 P3A3_IFMK (31, 6] Re32
32703 40 1n3 a3 2 P183 123) $_704 2 s a4 LIO P3A4_TONL 1] 1. 2K [—E%JTH 17
{__704 A D4 oy 'g P1A4 03 N 38 De o g _P3ﬁ5rlg) AN N PSONI P3 13
[3—ZD5 % ns AS P185 23 e 706 3 8 P3A6 ReE% e JTP1 19
N 706 3 8 P106 D6 Ab 31) ;
5-e I 123) N__707 2 |n7 a7 L1 P367 20,722, 1 AN ESURTST, P31y
K707 e a7 P1A7 233 _y R226  HI _DENSITYS yrpy g B
8l 6| 8 . HI_DENSIW% p
[16)——m—68/ﬁ ARDY |8 PlﬂRD\)reg] H: 760 B/A st_Dv Qé\e/gl 39
(61280 D c/p  asTB/=10 P1ASTR* 53] HA D g asTe/ o 45V
[16 1ZRD* 25 21
[16]—ZRD*—3@—‘>RD/ B0 21 PlBUrZB) (16 7CLK 25 EE; 3[1] 28 +5V
[161ZCLK 25 o ¢ B1 [28 P1B1,23) [161ZL0REQ¥ 26 29 P318
(161 ZLOREQ¥ CoRas 50 |22 P12 53] e INTe 5 T IORE/ B2 35 Lt
[IBMINT/ 83 20 P1B3 23] (16 ZNL¥ 27 IM'\{-D/ gz 2| ' F2 P37
[lerZllr 37 = Iy 54 g‘z ﬁiggrzs) soy Be |22 Moy L DRVR I,
85 23) [16 1266 4 33 47K R234 uisJ
[1618420CER% 33 P1B6 1K CE/ Be 220R233  pg, 16
SCE/ B6 =2 1323 l6 5312 24 ey 57 |24 VT 27T f3 AN, P3¢
1E1 B7 123) ; 7K R231
2 ¢, 1E0 Ny ARASS 4 5 220R230  pg_y4
BROY (4 — . BRI 17 47K R228 A VY "o
BsTB/ 11 BSTB/ = VAT 6] 1 T EWB? PS-12y p3yp
47K R225
—AVA e 332/\9/3134 PS. 10 pg,,
47K RR22 A
AN 2 T 232/@%21 PS.8 P3,
o /\/\/\/ RNUISEI34]
L P38534] T 3 l 470 R121
5
o [ZAHCTOO 9% TALSIE '|:
& 1 |
_SHHZ [ | ]
[161 3| uesF L01UF 470
4 3 T P | 1




R128
Laan-£ L2 e Y
2. 49K . 3 05, 1 YOUTO (347
C121 1000PF | CR13
13 L utoe 4 15 L2 INST4
12| TL0g4 ;E - . f-
 R156 LS - _U9H %voun[ “UIOE |8 RISY b
AN , 10084 20] 10 |, TLOg4 AN,
R132 330 [ EhiE 22K
L61K oy —E
<+ 6 = li_ U9H 1‘ Te ¢
< = 4 voute,
+12v 12| 1l084 201 L
L ci39
R133 ——.0022uF
3
13 |0 4051 9
6. 04K 0 .
13 4 14 y = 10 ush VOUT3 201 &
T L TLG84 10 U106
12 vg xout |3 Ll_[:{l%? 3 740538
vVCC VREF 1 4 ZAHIUF 1 :
L RNG 5 |c uton thgg =
L e b (16} EiLA opvine 1TRAHE o 4+ | 11
L208 12 4 1 135 gy 7 A
(16 A8 /7 A ! L 10
[612A9 11 | 2 10 "W R173 B
A7 10/ B Mg (o0 LVIN? 1, 2 6 | 9
[161ZA10 10 Jng i I c 9 20 99 Ty RV Clat —Le147 TNH C
[ 2011 9 loe UILIF R131 20k 100 FFp HO00PF |y onp
[1612A12 8 lna 1K -5V_GND |
] 7 , CRIS
32 5213 P 4 1° o UToE 1N914 P
1ZA14 6 |
5 A2 I0 1 5+ TLOS4 7 VOUT4481] I L
Al pac = C137 L
1408 4700PF M6Y_4051_ 4053
REF ycomp }F (341
NEG V- JT- 14 o
13 13 voUTS
5 6 ‘ s 4136 et (161ZRDx 9 [ 1 8 5 - d
i U2eE . Uso
€103 C13 [161Z10REQx 12 T 13 S —
Rk -01UF -”“”‘"E . (161285 111 ueoo 74HCT08
1 =T Uiz | 1o 74RCTO2 3V
. 4136 100PE, . R126
= i +5V 1K [ 1 2
-tev [3k 1M6V_4051 4053 135 T 1 14 chois 100K
J002euF IED) 1
R130 EI A e I TV TS
[e61ZA1s513 | 1 e - A2 3
UeeE 4 74538
51K [k - ‘o
74HCT04 745123
R127 13V
[161ZR0O* 2 o 1 3 1\/\/\,ﬁ Q157
15
[16 1 ZHR* L~ U8G J00PF 33K 1.5k
7AHCTO8 v lloMRDr 12— |
13 U106
=y 5 740538
1L usF
11 s ‘190 3 g
oSS, S
% usG
7415123 74HCTO8

coo;;zz;r‘m l‘tﬁwmc Nl)?_q _ o

|
SCALE [ sieer (@ of 3




[16 1207 6,\4 Yoy 7 14 PULSE? (3073
(161 LHR* S 11 yaog 6/~
[161Z10REQ* 4 ok 10 PULSES [p9]
4 11
3k 12 PULSE3 {1 9]
[161LA2 g 4 2 }2 PULSE2 {193
[1612A0 1 0 RS 3 =>C 13 uz20cC
74HCT138 [16 K “\T . SANCT00
uien [
700 3 [ 2 (191 ONLSEL 12 g 11 IRDY (4
(161 D 13 | usse
[161201 4 cD 5 74HCTO08
[161202 6 p 7 10BY;2,6]
(161203 11 _lep 10 IFPT (43
[161204 13 o0 12 ILOP 119,61
[16 1205 14 o 15 [EOT (g3
74HCT174
13 . .
= yeic
74HCTI0
1 P3R4 _I0NL 14
[191PULSEL 1 TENs
74HTCOO f R 3 OMLSEL ¢10]
uesc
74HCT08
(191 PULSER S o 1 6
4 ua0c
74HCTO0
P3A5 (17
L IREW 13 1 12
e U258 ?0 1 8 9
S ] r191PULSE3 3 8 IRHD (¢ ]
74HCTO 4 3 . 6 9 3 8 e | veit 10| uesc
L6 1LRWU 11 i ST L] vew 10 ] uees 7AHCT10 74HCT08
uasB 7AHCT10 74HCTO0
74HCT04 L 1LDP ! 1 2
ero (s u2ss
74HCTO4
CODE IDENT NO DRAW NO REV
s |UEL[29-200 |01

SCALE | [sreer 19 of 2S




1 .2
C14511000PF
(241 YING ! [1gY0UT2
14,\?/0\5\18 : oy [341¥30P
R165 Ry
R166 6 .
(181 ¥0UT! 1WE 1 eg _TE854 ) 1;3\}\4/6\, » ) ’
10K + +5V
R129 22. 1K L_
| B8k ?El,é? 12 Y0 vCC X 14 +5Y
= 13 1 +5V
4053
R152
. T X!
1R16>1 2 [171P2A4 R150
AN\ U14H PoAsS [ 10K
330 & o 7—15 (17;P285 |
1 2 1
[—/\/\/\, 71
L R149 a 11
4.7k 0 10
5
| o 20 oy - C
5122K 1 ‘-0—75 -5V _GND
v
[2031YIN3 1341 M6V_4051 4053
151
068UF,
1712 CRS
— | [PP 1 VP0P 2 %}1 1 V20.Ppp,217 [pg LV20.P
R178 [341Y30P MRB20
A2 | R184 h
A
22, IK VAP j
b [ R176 R180 154
U13H 1 ? 1 ? 1 1500PF
5 AN A - U13H 3 TRI79
+ 4136 3. 90K Re ,27+ 2130 §) m VIN? (18,213
= L R177
e VINS g3 15K
1@
CR18 + 1
1 1g 2 219
INS14 [21}SMOR , @ 4401
1 Q%@ SMDH 271
1RIBL o M=  R48
AYAVAY, e 8y .%
10K C3e R34 R35
e8uF 1 2 1 1
AAYAY ‘1 A - U354 3VIN3 18,207
RI72, | g 100K l 1ogk | E—4, 4136 '
(181 MV g1 Utey |10 | PRI SHEB (517 Le 3 1% ces 1%
VOUT3 10K + 4136 ! 04 .082UF 17
IN914 c38 1 ) 1{ 6051 R49
1 1 L 51K 39
afJoPFf : . L e
a—t 01UF
- S5 5% 2L z2) : e
031 1 2 | 10K R46
1 Yok"
e S R4 s Lann, 28 uss
R45 - U3sa
54_7% 3 N Ty 10K lL+ 113 18
‘ 4 sxed [T §
(34 V30N gk R52
- 10K
[ppY20M & motorgnd
MR820 V20.Mgp1, 213 1
CR3 CHASIS_GND

[sreer 20 of 35

[8E19-200 [5

CODE IDENT NO.
32274

SCALE




R21 1DH
[341V30P 4 1,\/\/\/_2_ TMDH (pp3
033 77 N
Q14 40. 2K
2@23494 [0 1 ¥20.P DY VR Py (I G Vil ey
Rag 100K 100K 1% 13 | 4136 2 VIN4(1g,21]
776k P i
D 1 $isg % B5ur
A i f ‘ R70
4401 1 1 ° €51
NSy ) 62K e
R24 L01UF
1 ? 1 R7g 2 R74
I 2K 1 10K : 2
10K
] Qs i e el
| 5 |, 4136 Yo U3s8 3 VING (18]
Co8 b . 4136
200PF L 03 i 1 il
G i . 1/ 6051 R76 il .
R75
L Rep Q13 B glK 10K RG7
7.5K 2243 R18 | C21 V2o.M i 1
N 4.7K==330PF t2o
. %Rag \1\59 | Rie motorgnd e o
R66
470 R19 e 1 2 THDL
Tann 2 1 2 + = 127)
[34‘\,3[” 47 . 33UF motorgnd_is _common_to_ground_at_connector pl _pinl W
+5V 4
{20 1 LIN?
SMOR (2] e 1
R86
. 14 L 069 5 §4 75K
(20 1 SMEB 11
U 068UF i | R89
4 R96
1 2 M
‘ﬂ 2 1
VINAT AN 15%3 %%%4 8 R88 R87 i
211 A 3 5 g | U3 10 1 2 1 2 6 [ o Ro?
) . 4136 AN U3sh 4 1 2
11 3.92K 4.75K S5 1, 4136 AN
3 ! [ S
[1g81.vouT4 9 )
[171P2A3 =
L (1715500 — CR8
1Pefhs |
v (17 1 % )
{34 16Y_4051 4053 , Ros ING14
= AN\
10K +5Y
— R95
CR9
[181Y0UTS N L E 2y 1
10K ¢, 4136 Pl
INS14
i
A B
3
81
17 Yeos?
ey
R6 i
gem
CODE IDENT NO \WING REv
[341V3QN : 32274 IW%&Q-?)OO ol
SCALE ] [sweer 21 25




4 ¢ a4 1
+%V (212
% AN ! 1
4 R63 B
P20,22,22,22, R17
4 [ 5 i
P14
FL1 tR\j/\l/\, 2 N 2 s 20V | gl4 P3A7 171
value 1 360 N u3oC s U30C gggg B
T X LM339 1339 S
11 P3A7
R64 C47 S0V u 1373072y
? 2.49K  —=.1UF LaAA-2 = 2uanc
’ : i 1 1M339
RS9
78H0S - s oovisd 9 1) 15K
L VR4 1 U3oc 8 U30D
LM339 CTOo L
b E §
) i ZRES* | |
EINUTPL 3 —
N20MBFL
P1 2 4
V20H
FL —rellP0]
value b 1 3 3 +§nv
gL LC9
= J{UF R4D
O R €36, < 82K c37
. 2\t 2\ 1
L ”F /i
14YF 15 L 1UF b
1
&[>“—L 13 s =111 R1 0s1
4
hg u3oAa r17P2BS ‘>U30ﬂ 2 0 1 2 2 |
1VeoP 4 J U248 470
e Lk 5 ? .
raLsies 745123 + R |
74HCTO4
DOOR_LOCK py
R182
(17:P2B0 _ LAnA 2 5 i
470 u2ss
74HCTO 4
b Pl [ppLV20P
R163
[171P2B1 l’\/\/\/ 2
470
L CRG S
- 1N4001 K1
o]
i sFioL 4 lroIL
34 OFF 5 THROW 1
2 6 2 S ? POLE 1
pP3a7 3 (201SMOH 7 hrupou
- 7 6037 THOL 8 !
] i P35 $TUmR s |THROW 2
P33 1o POLE 2
rer MDH 10 Ippeqy 2
) relay
CODE IDENT NO AWING NQ_ REV
22 |966129-300 |oi
SCALE | [sweer 22 of 25
Z x 2 | 1




4 | 3 < 2 1
5V CTCCLKO [1¢7
T 45y 9 3 1o | CTCCLKI1g)
R169 8 U236
TIP tek (1611 Et™ 3 13 g I 74HCTO2
JTPL 42 §7TP—1 3 [p31RCOUT 11| U236 T 3 U236
P2 g b 4 {5 oo 74HCT02 7aRCT02 > 5 4
Clo4 N 2utf] 6 Ve 36 =V 1 15 RCOUT
R07 LM339 7ARCTD 1914 2 C0UTi23)
SENS11 4 ? —E 1 D
P2 11 6 11 P1B?
100 l CcD 1171
33PF - 12 P186 17]
4 13
11 1 10 o P1BS {173
u2aE 1
3 o 14 P1B4 177
JTPL 13 ¢ FPRS 74HCT04 c
oo FPRS | 1 Iprai, +5V [16-CNTR -
Cle2 7) T 1K | vere |
1 16 S 1 o
SENS1 (R1997 B 8 = R “g
P2 | A 23E 4 ! 1 82 3 3 T
150 Lﬂb 9 2100 yoss uz4c 1 IR 7 P
18 _lc0 yess s 1, TAHCT 86 74HCTO0 9 [
[161 00411 11 6 1 L6 .
13 e Lo 01N 2 3 IC
14RCT74 [161011 e I
TARCT74 =T C
pe 8 TACHO 4 1 1,2.3-1
C163 R204 7405169
3300PF 430
P2 3 I
= R1751,\/\/\I 2 JTP1 .
jmw %(‘] ol
pe g (AHI 4 : g v l4 PIBOJ 80T BOT(1g) K
T R206 1 %11 Jrer 8 SEOTT
165 430 ) 234*
3300PF Rleg 133%+sv o Re12 oy
430 16 1.3K 2&11
+5V 2
@als 0T < ?ﬁ
2 = P2 . EOT <
Ps 15 & r LAAA2 (161011 5 | UEIEE 6 e s 17 <Eo 1181 -
o 12 &2 j UeeE s 8 59T Lol
2 C18f 74HCTD 4 7SHCT04 R211 £y
Ps 2 : 1.3K g
2 3 3 : B
X=-yi1 1 = ]
1 ol e U23F 1 H
i . 74HCTO0 74HCT04
Reong ¢ VT 15 XV 15 L 2
3 s 15 151 @ 151 ueee
o -
po 14 {4 P22 o 6 |, 11 P163(17] 6 I 11 pia7173
1 r171P1B3 4 o
166 s | 12 piae 5 I 12 P1as
——.010F 7iPlB2 3 D e PIAd (7] o |12 PlA67) |
13 —— 4 13 pial 4 13 _Pia5,
f 16-CNT 1 ue%r 12P1ASTRY ) L 13 PlAlge; - 191
- ue4c [17 P1ARDY?2 3 14 P1a0 171 3 14 P1Q4-1?]
10 g, co e A o =t PlAG
- 750510 1
. i ’ g
61
0 L—m& +5V L 10 g, B
' e £ c T 1K L& & N
1,2+1 16 M3 f 61 01
lll_l 21 =~1g4R [16 010 2 Lie L le
R200 U24E 74RCT163 =1, 2+1 =1, 241
150 1, 4R 74HCT163 1R
| 74HCT 163
4 3 T 2 1




4 3 v 2 | 1
+%v +12Vv
K TPl po
16 og—> 6
+5V 1
16 1150 3 1
1 Clﬁl » 161692
) R11 680PF L047UF
. ge.4a|< . 155R11W » |
3 s i Lann 2 R202 15 L
—A 3H L
L0 4 4 veor 9. 76K 36 1'\/\/\/ g é - Ul6d 3
12 - : 100K 413%
€D ap 2 o 740510 i +
[161LTCZC2 11 >CU2 D 3 U200
13 ¢ R188
+5YV — 1 =p 1.74K
1K 74HCT74 T3 3 L
T 16 i op}—2 5. 1PF (168 1 6153, +1ov
+1 [L2 L I
4 H AUF vey
R183
o CR2 fleg + 7K
Ro14 CR2S FRal 2 (8eq : CRRY? R216
a7 S1 VAl INS14 1€
o A4 IN914 IN914
1N914 = R218
: 3 =3 Laan-2— 3982y oo o
SERVO_SENS | R213 14 R186 (171P2B4 [+ 1 uros ’
pe 20 NN Uled 12 1, 2 15
13 AN 740538
1K - 4136
2.2K
6
, Rigz , LRE0 c 4 VIN2 (18, 20]
VWY < + | VINZ
4 14
22K IN914 JTP1 14
(R2ao
NN
. e 115
-T2V 1K
16 [oye)—3
-Tay Ko,
X-Y 1 1 15 U24E
154 ¢ ;
3 1 6 11 SME yees
U2sB 0 154 @
74HCTO0
74HCTO4 5 o 12 D
r171POBS 4 D 13 D
3 10 14 [171POBS 0
16-CNT N
+5y U268 f 0 0 ‘
10 " 9 H2XCLK,
T 1K — P2 16-CNT 125,301
e - ; 4 o 4R CLKBNAZ }f €0 vess
(161 =
U24E G1 o2 W2XCLKX (o5, 25, 26,
L~ : z 13 25,25,26, 261
(161 LLKBMHZ =>1C 6l 74HCT74
By I P L—b&
1K L ;} [1¢1CLKBMHZ 2 e
6= 6 L iR =1, 0+1
| I -
U23E 74RCT163 —=
i8R
+5y 74HCT163
T I lK CODE IDENT NO \WING NO REY
oL 2e |Joh(79-300 |0
ves SCALE | sneeT 7 4 ofsz
4 3 | 2 1




4 3 < o 1
fesyDOS 2 g 3
9 [241H2XC 1 U228
1 v 74HCTO0
1 74HCT00
l RGTR[ R S E ISTR
0 r1ov U244 2AHCTBS [25 1006 13 uzeB v
4+ [10 1 LHP* 3 o 2 g = 3 P, 0
1 U24b TaHCT8s —LUP6]
R13 [10 11HO* Iy > i =T 6 1W0.D 57
K p utx . , ,  7AHCTS6 va4b
b4 ) (10} co . Uske 3 [W1.0(2¢]
1 Shoe ED 11 10 74HCT86
R14 (1o} cD 10 =1 8 [l2.04pe]
— i i oK 113% 13 1] | qp CAHETBE ves
R12 [ [10 14 cD ;3 UE:Z}C 11 IH3.D (p¢)
1 : ge.EK SRR ” 1| A |p ZAHCTSO
LZRES¥ N } D =1 11 1W4.D
(16 Ue?E - 13 | ue4n {eé)
7407 7ARCT174
[341393.0UT
1
. RIS | 011
of n7eeedd o Tl Blag, 30 Ye034 .
4.7
7407 1“?8 2 acgf 1 1 ?c
1500PF 1302 RGTR r
. P0B6
. _‘ u23a , . ZAHCTSG (17—
t W5 4 = 15,0
pLWo¥x & |
UR?E INS918 (101 IMex 5 o . 4 > L 1He. D263
7407 157 5 F \ =l | Ty 74HCTEG U23n
— 10UF WHDCT \pag 5 (10 7% 18 e 0] vl 8 17,0 5]
1 A
@ P4T 4 [11 LLLKD* 13 15 LASTU* (o 1
HLDx 13 ep |
14 1
5 7415175 74HCT86 3
o K g }g L . o [LAHCTOB o 74HCTO8 4 g ADDO
23D a4
Lot 18 U23e Py 10| ue4F 13| yesr >—i6
LASTHx g Pe
B 6 D 11 X-Yi1 ° 15 9 T Ug}w— [171P2B? [25} T 4
157 L6 15 110 128
220 5 o 1e 6 ppoes Uesk
6= 3 - C 1K 74HCTO0 +5V Lo 5
[ 4k 13 5 12 P O WA B—rl
= ¢o CD u23 R
3 14 RGTR 13 ]PROH [
c 4
y ¢o co 13 W I [ UBer
R
3 _ 16-CNT 3 I 14 [171£287 3 I 2 ure D01 ¢
" U210 co 001595,
16 11 10
— yes 7 ie JlHNTf (17,286 Ao 2 16 38§ D035 5
2 61 g ¢ veen D04 6 " 2 0020049
Tk e / L D05 11, 005 1pg]
[p4 1 HRXCLK* e L1 T . D03 15 10 D06 }g D06 ;5]
I 1 007
y ot 3
E WEXCLK* s 1 Doz 13 12 = D08 14
L e = 0 160101-448
o Plhetl Do 14 15
A 74HCT163 - co -
1 N;‘R 1 74HCT174
74HCT163
i
‘ CODE IDENT §0O \WING N AV
29-200 |
SCALE ] —[SHEET 25 0?35
7 3 T 2 L




2
4 3 v 2 ]
R239
13 T L 12 1 2 CHAN P.13
UeeH “gggv = P4T 13
7406
13 I 12 15}3% 2 CHAN P.12
U23H Yy P4 12
D l 7407
X
f7,p0B2 2 »p g3 +5Y
P0B? 14
[17:20B7 14 4 | R242
r 3 T L 4 1 2 CHAN 0.7
HUX U2 A Spat 7
| 1K [241H2XCLK¥ 9 300
[og 1 1W0. D 3 g 1 Lol 7406 o
[251INP.D 4 2 uPsD UZ4E RGTR 3 1 _ 4 11\/\/\/ 2 CHQNgU.& \ P4B 6
5 1 7 U24H U23H 330
— ? ) 2 I 2 7407
!
Pl
L 9 Wi | 6 e T R241
. T é [2s1 - oo - 1§§x> 2 CHAN 1.9
[ 16 [op b 15, {og 1 1H2. D 115 10 TA06
1 74HCT153 R194
r i [p531H3.0 13 | 12 5 i 6 1 2 CHAN_ 1.8
L CD U23H §£¥> P4B g
[p511H4.D 14 o 15 7407
9 1 8 1@?@& 2 CHAN 2.11
74HCT174 UeeH 300 P4TLL
7406
9 T ] 8 1{?;? ° CHAN2.10 | pyp o
uasH 330
7407
R238
11 i 10 1 2 CHAN 3.15
- AVAVAY ES
B U22H 300 P4T 15
7406
11 ] 10 1 i}j& 2 CHAN 3.14 ,
u20H 330 P48
7407
1 T - 14%3@-2 CHAN 4.3 3
ueeH 300 PaT
B 7406
1 i - 1i}3< 2 CHAN 4.2 ,
23 330 P48
7407
(P41 H2XCLK* 9 = R189
L 0 1 i 1 2 CHAN 5.18
I U20H NN P4B g
RGTR [ T 330
] o U21H . 3 L 4 143%23 ° CHAN .19\ o
LIUS,
i - = 7407 300
7
(o1 1U6.D 5
e 6 9 1 | R196 CHAN 6.4
10 vaoH T VY
[p5IW7.0 12 | 330
0 1 1 7207
13 15 8 i R243 CHAN 6.5
74RCT175 i 7407 300
| 5 T ] s 1 R190 5 CHAN 716 g |,
U20H
e0 330
7407
13 i 12 1«5%33 2 CHAN 7.17
U20H 300 P T o AWING N REv
7407 32214 566[?9—3&3 ol
SCALE SHEET 2 EE 55
4 3 + 2 [ 1




4 | 3 3 P 1
P7.13 C196 P7.16
PST 13 ¢ P58 1
P7.5 cese P7.8 P7.7 ce23 P7.10 13 SoPF 1
PST o &———— BepF , ————> P8 8 PST 7 &————— TLehf, ————> PB g PST 9 (P70 Cola P712 5 pog Ree? , {44 Rees
R299 —— <-4 R300 | Rest L2 (R292 R283 28 2 R84 te ! e ! g
1 2 ] 1 ° = [34)M6V 3.65K 1 28 P1 3.65K
3,565K b e L ) 1 VN
(gailley  3:-69€ 1 22 pl [34)h6y  S:65K 1 ea p1 3.65€ = (3a,M6v _ 3.65K 1 23 by 3.5k 1
y 4700PF C259 R319, g
4700PF €263 R323 4700PF C262 R32 ——652C691
| > 18 2 POBS 8 2 POBS 4700PFC 75
— 750520691 3 pomer L i 4RV vy A o 3 pogex L17] S byvy 2 Besoceer  e—poo 1 F25 Reeds g
231 R298, o caps RIL o 17 C213 poga’” 3 _POBex ] TcobbF 30 |°3 Re
3 ﬂ 7
1s09p /\;2/2/9\1/330 ’ 1s0bbE eonedd 0 FEToayg AR WS R L2 LARRE o
, | 1 1965 2 1Ron2 19, 1S00PF - Reg1” oot 0|
Co30 100 I -——H—/\/\/\r————
15 0e2UF"! 100 - care Tog |08 1540 RL2
20 e G0 U31H co15 -0eav 151, RL2 470PFCIES U27H
g 2
R125% 2l 470PF €215 4y L 50pF R280 470PF C206 U30H ) RPD
il {] RPD 1 i 1ype oPD R263 , g RLI
1Re%S 5 8 | Res? 8 RLI £341RNBS RHYS 13
[341RNBS RHYS 13 RHYS = s RNBS R879 2 Blonys  RHT ROTHRHD™ 7 S 70F €189
ceee ca17 ”-ce 4 ' [341R0TH .
(34 1RDTHRHD ’ O1UF -0220F | ROTHRHD™ 7 O1UF P 98 NI g|THRD DOND 7 oeeur
] THRD  DGND 5 [34 ATHRD  DGND 5 [341RDTHRHD 7 urp ponp RO1YF . 022UF 12V ros J2.5 DRP/ RDATA <
+12v J2.13 L +1pv J2. 11 6 e 5 =
JTP DRP/ RDATA ! . L 4 L
213 c 5 T JTP2 11 DRIE/ RDQT(;J +12VJTPe 5 J2.9 DRFé/ RDATA L
] RDATA3 28, 34]
' RDATAD 128, 34] RDATAL | ___EIROPSEE: )
L ROROPU*;5§)31] | rOROPIFISS: 30151 RERGpac e, 341 799045-101
199045 (0] 199045~ 101 L ROROPZ*;58)30,30,31)
offPIL 799045-101
P°T15 , P7.15 %é%z_ P?.lgz PP&
P7.1 c250 P7.4 Res9 124 Reso
POT 1 &—————  BePF, P5By L g . L e
R315 _ +———=% R316 3.65K °a b1 3.65K =+
1 ? 1,\/\/\r2__1‘ [341 M6V 9-09% )
134116V 3.65€K 1 29 P1 3.65K = poT P?7.17 C178 P7.20 P7.3 c241 P7.6
17 | S6PF, —————> PSB 29 PST3 &—— Lepp, —————> PSB g 4700pF C25§ R318
NI e B | R307 L1243  Rracs 1 LIPS
4700pF Cosy R325, g > PoBS Laan-2 € Lavn-E- C1pg ReSE.
5 e—652C691 pog3x [17] [34 116 3.65K 1 24 Pp1 3.65K = [34 M6V 3 65K 1 aé P1 3.65K = 1 ]261 ? 8063 R2 17 1
L 249 R314,7 o N (7l 1s00PE 9857830 19 crse -
1cobbF 330 4700PF C257 R317 4700PFC244. R324 G2
{2 18318, 19 {2 2 18osoce91  |opobe (173 i 1 o 18 T60! oesy T oL
coa VVMog |°° CL77 R2S0, oy EERLLELSYS C240 R306. c0
L0280F sl Lt LA ss - 17%8% 3300 2ol Rocel  470PF C179 U26H
v 1500PF L; 330 1 1.2
470PF C242 L2 1, %e% 19 0% (R30S 4 oK - RED
R31 ihGeEe 1 1175 VWV G2 s A E——52 R255
15 1 RPD C176 100 €739 100 RNBS 1 2 8, RLI
R311 8 0ceur 151, | ,cRL2 .022UF - (34 RHYS
1 2 3 60 U2SH 60 = 23
[34)RNBS /N RHYS Coas c Rasgl,  avopf 170, R304] 470PF C233 (34 ROTHRED ElrHRD DOND :F%IE%F
= 7 01UF J022UF 15 RP ' R
(34 HROTHRAL g|THRD  DOND 175 f Re47 o D RLI Isé R303 - S SRR S (s )
| .
iV irpe g o J2017 DRP/ RDATA ~  [34)RNBS g RHYS . C171 [341RNBS ] Laag-E 8 lRhvs
5 9 = S022UF L RDATA?
{34 1RDTHRHD ZTHRD OEND l-aﬂlUFE i3 £34 1 RDTHRHD 7 uRD DGND 01U 234 ____ROROP7e58 31
JRoatat, 341 1oy o 1 ti2v o 3 12 .022UF 799045 -101
PG JTP2) : DRP/_RDATA = Jtpels . DRP/ RDATA =
799045-101 5 9 S 9 ———— PSB2
RDATAS , RDATAL y
I 11313 M ROROPB* 155" 3H t————> PST 19
7199045 -101 799045~ 101 =
CODE IDENT NO WING eV
i 566!?9 —200 lo/
SCALE sueeT 27 of
4 3 + 2 | 1




4 v 2
16 3
ussA——__ 1.8K +5
= 230 =+ 1.8K 1.8KLj
u33n 1.8K Ri18 R119
eed g 8 1.8K
PARTTY CH. IN 20 PQR?W 8
DATAQUT |—LOLT4 o CHIN 1, 8KISS 118K RDP
4 4 RITSEIGRLLE 18
16 lupan VRC VRC 1]
D DTLST/ ot Lo DATAOUT 17 9 8 (101
DTLST/ 20 9 8 {
2 2 PARITY CH.IN | 24103
OTRDY/ = DTRDY/ N PARITY CH.IN
(o7 ROROP4* 19 HOLD/ =2 S alioLn/ DATAOUT ; IN ’
RDDROP 2 o CHBAD 16 16 VRC 4 4 Nre
KEW/ SKEW/ 16 lehpan N 1 17
oot 12035F “hen, 13 3. luco,  ueor DTLST/ =nTLST/ DATAOUT DOUT? (29;
pap |15 15 loap 961120-001 DTRDY/ g §~ 0TROY/
[271RDATA4 S oo o ONEPA/ =18 L8 onEPa/ - e 127 REROPOM9 onprop  HOLD/ =— 12 JHoLo/
Fup 21 21 o UagF  SKEW/ 13 3 SKEW/ CHBAD |16
RESET/ b b —RESET/ 961120-001"8/ 2 5o Iens  u2eF
] S 2 PAD T o= PAD 961120-001 20
PARITY CH 19 booeon [p7 RDATA0 S forory  ONEPA/ =ONEPA/ -
ouT 5 PARITY CH FUD el el _irip
DATAIN 0uT 6 6
RESET/ RESET/
10 4 PECLK l C bECLK
(29 RDROPPx 0 4 PARITY CH 194 oogo
(53 1RUATAP ouT 5 ROBaRITy CH
DATAIN ouT
0 4
RORQP7*
C (e Roara? o4
DOUT6 (pay
9| 8
PARITY CH.IN 120 ||| ) 8 DCLK 5y
: 7 ] PARITY CH.IN —IRD3110] —30]
DATADUT [—7 . IN : 9, 8
16 VRC VRC !
16 leHpap 20_|! 9] 8
DTLST/ ; é =pTL 5T/ DATAOUT 17 PQRINW cH. IN 17 PARITY CH.IN
DTRDY/ =~{DTRDY/ DATAOUT N
—» RDROP6 %1 HOLD/ p=3 3 slioLn/ 16 _lhpan vRe — e
(7 ——""17 RppROP =—HOL 1
0U34F SKEW/ 1 LKL/ CHBAD |16 DTLST/ Pl e oTLST/ DATAOUT {—17 DOUTS (29)
4 Thcos =MCcD/  ye7F DTRDY/ ™3 3 /
FoLI207001 T ppl 16 15 _ban 961120-001 27 ROROPIMS epgrop  HOLD/ = N et 16
[27)RDATAG 5 oroo ONEPA/ Pl 18 onErPas o ugiF SKEW/ = 13 [KEW/ CHBAD
) FID aé cl_ep 961120-001 "0/ P g ees - u2sk
RESET/ . 6 cRESET/ PAD | —2 T PAD  9stieo-001l
PECLK |7 7 brcLk (e7)RDATALS parapy  ONEPA/ =2 o1 ONEPA/ —
PARITY CH 19 DDROR FUD . ‘ WD
B ouT 5 PARITY CH RESET/ RESET/
DATAIN oUT PECLK L7 7
PECLK
o b PARITY Cpy 19 prik
10 4 ouT 3 PARITY CH
ROROP3*
ES;“{DQTQ3 DATAIN ouT
o 4
(27 :ROROPS* 10 14
(57 RDATAD
SCHOP j29,29]
9| 8
— PARITY CH.IN ll DCLKE (303
DATAOUT 17 o
16 VRC | nei29]
CHOAD gy e 1 JDILST* 29)
2OROPS DTRDY/ g DLSE;:IEQ-B‘?]
*
(573 19 bporop HOLD/ yag)
DDUSGF SKEW/ ;g 9;53*@91
MCD/ *(29]
001 ,
Q 961120-00 Pa 12 i ONE;)SDEB‘;]
| *
[271ROATAZ S hotatn DNEiES T 129,291
' D]
RESET/ 6 1, 129
PECLK 7 PECLK(30,31]
PARITY Cfj
ouT [p9 FRESET*
CODE IDENT NO WING NO. i1
10 pe 2o [$6[29 -200 |oi
SCALE | |sueer 28 of BS
4 T 2




4 | 3 < P ]
C205 {19 PULSES 11 =
PST 11 &Pt oepr P14 popyy, (16 ZRESY 1 ol
, Re7s 5, 1 2 R276
M6V . A -l RGTRl_ 5 T 6 DTLSTH )
= .65k mmallel—— oy by 365K 700 3 Ue1E ) ENEM Ue7E )
c0 431;31] 7407
701
4?OEPF|C%6011\R/3/2\[’] o 18, 4l 5 ENRD 5
{ 75 v 1
702
1 |C%041\R/§/?\,‘;€ 20, Re b o : s MONO. QU
.
| Re72 15jdpg o ?ﬁ? o 203 8 9 r29 M0N0, O0F {7 1 8 IRTR 19,113
RNBS1 1| 1 3 i ] 128D
e Yor” 0'4%623 oo 1% /32[]4 '3 - - 7ancT3z
] RL2 —
o7 1550 UEQHL ; cD —1 [pgDOUT? }g 1 11 IRD7 03
JTpP2 7 . Z05 14 0 15 uela
RPD “ 74HCT32
RLI D6 17_|p 16 regD0UTe 9 I 8 IRD6; 04
RHYS (. o 5 10 u21a
RDTHRH 7 o) 74HCT32
[341RDTHRHD THRD OGND 7 [eg1DOUTS 4 7 6 IRDS 4
DRP/ RDATA [16120(0:7) 74HCT273 5 U214
E 9799045-‘01 74HCT32
[egDOUT4 1 I 3 IRD4 o
g u21a
RDQTQPEB,EM] (g1 ONEPA* 9 3 3 74HCT 32
RDROPP* 128, 31) 10 u3en
2 74HCTOO
1 1 12 ICE
scHoP_| 3 11 61 o
es ueso teg ONEPA* 13- y32D > . ; ig g L1
v4HcTo2 74HCT00 [17,P0B4 1 U26c u26C
: __-cbt 74HCTOO
74HCTO0
3 T
o g R8I g 6 MONG. QUT ;pg3 ) . .
fegilxl¥* > B MCD* 4
Meo* 5
0/ 1 (31 PENABX 12 (28 Uo4F
U340 ([PENABx 12 13
L RX/ (281 SCHOP 11 74HCT08 |
RI cx "X U300 5 : 6 THE
7412 3V 74HCT02 61
" R114 4
10 1 2 4 SKEW* U23F
A/ res
o5 15K 74HCTOO0
b & 3
FENABLE 505 : 5 1 UeeF
150PF feg¥RC__ ©  Icp y31p
[2g1DTROY* 3 . 74HCTO08
[31:68Px 5 g 6 1 L6
: ‘ ! R 74HCT74
9 . 74HCTOO
+5Y
|10 L 4 1K
e 3
11
16 16
CNTR [ CNTR
130 LERSTCLK 13 U?BC 1 o Li?{EC
12 P e}
74HCT393 74HCT393 ig 9 2 1 ] 1_FRESET* g,
[38% 1 4 T €D y31D [311PENAB* 3 U300
?:JHS[STDoe 31, PENAE 13 ~ 8 74HCT02
74HCT74
CODE IDENT NO WING NO REv
e (906109 -200]a
SCALE | SHEET ) of
4 3 T 2 1




4 3 2 1
g 1
3 &
9 ; 10' il 6 , PECLK 2]
[17POBS 8 U290 5 |&| u2sA
74HCTO02 9
10 1
5 &
RDROP1 6 ! = 8 2
* —
27 U290 1 (o7 1RDROP2+ 14
74HCTO02 12 g
13 —
[f%j:: ! 6 740551
(27 1 ROROP2x U338 [pg 1 DCLK2 3 3 1
,  TARCTO0 [2g10CLK1 4 5 4044
» i 3 [24 M2XCLK 5 ) 7 laaa 2 d I 13
[3110AP* L u33B o 220 L_%___o AlAggé%F 251 ue |12
74HCTO0 330 L iE‘ i v PD }é | RS | R77
- o [ v orf—1 A ‘ A
o o . A UF ) 5 1.5K 1.5K
. 1 FRSTCLK pq7 & b out C63
L 10 | .01UF
[29 1 FENABLE 15, U288 iE
745153 =
+5Y R78 Co4
1K 1 1 H 2
16 24t 499 17 22UF
C266
% 8 I 2
ng-l L B s F_Lo4?UF
74HCT00 )
6 | 11
co
“oy 5 1, 12
16 K g 4 13
24E co €35 330PF
3 I 14 +5Y
L U268 +5y
+5V 16-CNT
7 1 J ﬁ ]6{£§E . R L6 (Fyg 9, 0o 9
16 gPap) 4 10 4024 12
o] \ CD
7 & 12 | U274 (31 6APX 1| uase
9 X1 Xp PULSE?7 13 ~ 8 P36l
Gl [19;PULSE?7 18~
L—f
e Llc o 11 74HCT74
>1,2+1
= €345
1 EJR 8ePF
74HCT163
CODE 1DENT NO. \WING REY
wm [065129-300 o)
ez | [ser 20 of 2




PENAB (097

13
1 & 2
[291ENRD 2 u3ic
74511
: 5 T 6 PENAB*
Loy 2l 5 L (29,291
i« ER est U2sE
L 6 740504
16 foyel 13 1
741574
S
14 0y 10 P3A2¢7)
12 . uesc
13-y L9
— P3A6y) 15
g 745109
14 0y 10
[pgRECLK (112 y2sc
1310y 9
[291ENFMG 15 R
y 7405109
+5y o 1K 1y i
Y (17,P08S ‘ ‘ U33C -
|
1 | 1 iK
R105 16 —— 11|
R107 R10S R110 R113 3.92k 8 b;zg
220K 220K 220K 220K 2 24E e
3 3 3 . ! :
‘ 4 2 6 P3a3 IFMK
s oovpsl { cJ (171
e N Tuege 4 L ouese
€90
1500PF LM339 gy 3~ ok ?
1 R
- _F; 6 0K 43 7305109
R108 = , 1
825130 220K TEES
[p91ROROPP* & 13 )
[27}ROROPOx 1 22 . ! S oov 1 GAP* (29, 30, 30]
ROROP1x 14 11 Jicql 5 U29E
e e Rapes 2 0 oz 1500PF [M339
(p71RDROPRY 2 |nc oy
2 hRopex T v RI11 iE— 2 e M 1o
[(27:1ROROP4x 15 47
220K L]
(o7 1RORQPS* 4 jns 04—2 i U33C
(271 ROROPE* & a1l ) 11 S 13
(27 ROROPZ¥ 3 fpd ‘Jiﬁge N 2 yoat
13 1000PF L1339
i_bCE/ i oy
L 60101 - 461 1 1: 10K
R112S 3 16— 15
220K ]
¢ 033C
oy s D0vis 8 5 g 6 IDENT (o3
J:cqa 4 U29t 4 ue3sc
JOTUF 3Rt%1£§ L1339 547508
E ' i [p9LENFMG
CODE IDENT NO \WING NO. REV
32274 29-300l01
o] s 3| of 35




4 | < 1
[141SBEN* 3 1 4
U130
74HCT04
3+ I 3 2 330/150/330@
ARBO 2 U6H 1 F 16 )
(1518RB ) Sk pg—1 g (U]
74HCT32 4 DD+
D 17 15B0 [ ( D USJFI (6) o J2 3
1 |] () < U2 4
75176 b (3
= 330/150/33083
L ™5 ¢ | 16 13
1 1 3 = 4 F1 UaJ Fe 3 UtJ 3
[151ARB1 e U3F 6 D L6 ! DB1+ J?2 5
(7 1SB1 74HCT32 7 | N N DBI- ¢ 52 6
] 75176 b (3
4 I 6 2 o 330/150/33
ARB2 5 U6H 1 i 16 _ 12
e 74HCT32 j e - 8 o)
DB2+
(71882 e DU L e
(el e Je 8
75176 b {3
C 2 o 330/150/3363)
L s |° { 6 11
4 T —F1 Fe P T
SIVEN DB3+
[151ARB3 5 U3F (6) £l L6 0B3- ¢ Y
(7,583 74HCT32 | (el @ J2 10
i 8 2 > AN 330/150/33
ARB4 10 UéH " 16 10
[15) I S R T ot
74HCT32 4y USH B = DB4+ -
_-h [71884 I ( F1 [6] DB4-? J
(]l e J2 12
75176 b {3
/
T 2 o 330/150/3363)
1 T3 ! 6 9
S 1 8 4 F1 F2 g Utd 7
[151ARBS 10 U3F ” jU4H*E1 (6) gg§f< Jg ii
74HCT32 ) (7) J
B (7,585 | - _F1
75176 b {3
12 I 11 2 330/150/33
=2 15
[15 1ARBE 13 U6H s | i 16
‘ 74HCT32 s gy £° = g JULH[
p U3H_ DB6+
[?lSBb J (6) F1 (6] DBE}‘< Je 15
(ST A J2 16
75176 b (3
| 2 330/150/33@
1 T3 ¢ i 16 13
12 1 11 = 4 F1 Fe g UlH ?
[15 1ARB? 113 U3F ” jUBH_E;l (&) gg;t< Jg 12
74HCT32 () Je 1
171587 4] (7 F1
75176 3
E ~F 330/150/33
i 16 13
A Ls ) = 8 JUIH] 3
i b D8P+
[71SBP J (6) UBH_QFl (6) DEP= J2 é;
v Je
(=l L7)
75176 b (3 =
-4 CODE 1DENT NO WING NO REv
L 22274 ]% 'ZQ-Z‘OOlm
[331TERMPUR — I ST o 35
4 I 5 !




4 3 o | 1
TERMPUR 114, 14,15,15,32,32]
ECRHI - TERMPUR
B b 1.5 _AMP 2 1
INS817 cog 1.5 Je
SRATOF TERFPUR 25
+ TeRFPIRY J2 26
»—(;713"'%‘/ +— 0. tmFS0v 0.1mFS0v
C?9 132 €60
0. 1nFS0
01)7 ey
+ |_
12nFév 0.1mF50v T 0. ImFS0v
094 ol CU4 45 S 2
0.1mF50v
CIJT b N2 a3
e ienFoy {140, 1nF50v 0. 1nF50v s |
€49
ctie e N > Ji3 | N
- 1m A
CIJ? —> 15 ———— J2 28
J J Je
% 12mFév '—U—‘U.lmFBUV 'jl‘—'O.ImFSOv ckie To. 1mFs0v —> b7 31
€255 C84 C86 — ) — > 32
+0. ImF50 I )2
cu)? mmeTY +—> Jag ————— 5 J2 49
+ 0.1mFS0 0.1mES0v t—> J1 13 t————> J2 50
12nF6 - ImFS0v J—‘O.lmFSOv .
cdr | Y cub ?ﬂ 6 Ce2 —> Jlogs —— S o2
0.1mFS0v _ i _
ng—‘ m —— 17 > Py 1
n n > Jtoag +— N Plg
lemFév 12mF 6 g—<0.1mF50v 0.1nFS50v J J | S
?ﬂg Tlxo? Y clee cuj? — e P15
}C—j4—< 0.1mF50v +—> Jloe3 — > p1 7
—> J1 gy — > p1 9
+ + mf -
- t1anFey {—12nFoy +— | 0. 1nF50v +— 0. 1nF50v o510 InF 50y +—> Il 29 — Pl
c133 131 C'1'34 c155
‘ »—jJ——« 0.1mF50v —> J1 31 $—————> P2 5
! c —> J1 33 $—————> po 13
+ + . J1 3g ————5 P2 49
—{Hrenrov Lo nFsov L0 1nFsoy —> !
99 C143 c13o — I g | S, 7 3
1emFov 7‘4’? 0.1mF50v S g ] S Pe 22
J1 _ NI
hs * |_<0.1mF50v % 41 21
»—|§—<13mF6V 0.1mF50v 0.1mF50v
c82 lacg 7{100 TL_US . 7188 — Jl a3 —————— >JTP2p
mFby 0.1mF50v J J1 , JTp2
Hc'ae > 45 > 4
N n > Ji g o NuTRRg
0.1mF50v
Fé 12mF6 0. 1mFS0 0. 1mFS0v "‘ﬁ_‘ _ J1 — NJTPR
e e T o N e S :
»—Q—»o,mFsov +—— Jl 20 —>JTP2g
es7 —— J1 22 — TP 12
- +
’-Lyf-*leFEw F—1omFoy ’-Q;*O.lmFSOv *—-U-—*O.lmFSUv Cl}? 0.1mFS0v —> Jl 24 ———— >JTP2 14
€56 Col 1 tes > J1 g —NJTRRy,
"—Q—"O.lmFSUV
€53 +—— J1 30 — >JTP2 18
. P2
+ + J—‘D.lmFSUV > 134 2 1p3
»—CLée—qemFsv e LY »—C—glro.xm%ov »—C‘Sg ' 1mFS0y Ciie ] $—o o
i Eg
1 '—CQS—‘O.ImFSOV ; 13
i | 38
I+, | + ! izgzg TP9
I 0.1mF50y A
' Hla 3 12mF6 0.1nF50 0.1nF50v 10
“_cioi Y g Y cdr M ciz i s 11}
‘ i j —Cg}io.lm%ov o P15
L ; | pa—13N
T T4 i L 0.1mF50v p
| 1emfFbyv TP19
12nf6 - 0. 1mF50 L{g 0.1mF50 —o
Hnewrn o it Lo A =
1 L L 1 <

e (5 19-200

REV

SCALE |

[ 33 oF 3

=




+12V

c19 , HVlcens 3V P1 1o ¢Y3OPBFL 1

FL4
. 1UF . 1UF lvalue

cise C150 — T%_ano.eo,eu
i
¢35 F +f1cﬂlug

Plg ¢ V3OMBFL 1
ERASE DRVpg o, FLs
pvalue

e, V30Mpg,21,21]

F C
1

[183¥0UTE LAAAL

430
R136 T
2K
Cllgj chn?
. 1UF 1UF
f f THRHD

—?JTDZ 20

76
1ou

14
0UF

no jw

"l—!ﬁ\}l/\f‘ﬁ—
b

>0V . 7393.0UT[25] [20 LY20P V20P, J3
ROTHRHB (27, 27, 27,27, 27,27, 27,27, 29] 1 a3 o 2 J3

L
bo13 +5V L 3
23 1N5228 10K | RISS J3

b { RIN
6 LS A 5 03

2K = 1 il r171P385

e 129 R154
RNBS (27, 27,27,27,27,27,27,27, 291 = §1-“<

[171RNQISE 223 ‘f i
22 1mev74051_1053ﬁ,20,31]

o
ot
no
Ul
m

E:

How -

R153
M6V _4051_4053%
[34 M6V v 1K it JTP1-2

[291RDATAP
{p71RDATA?
[271RDATAG
(27 RDATAS
[o71R0OATA4 M6Vip7, 27,27, 27,27,27, 27, 27,29, 34] i
[271RDATA3 !
[27 RDATAR }

;RDATA]
re? . 3

27 RDATAD VRS )
¥ T e o AP0 |
-T2y +—1—10UF _EC}SE C256 C184.|C193] 02| C211] Cr20_| C229) CP38 | co47

T B 1UF B1UFR1UF B 1UFp L 1UF b 1UFR L 1UF B 1UF

-12v

SKEWSUM
JTP2 19

.|}—;A

Plg Fov 1 v
E Le 78HOS ——3V \jPie

1 bvalue +5V {
2 CR4
UF IN4001

I VR3 O
L CODE IDENTNO | QRAWING REV
JT_ 2274 Db N}Zq 200 [of

GND 13 +_,F_c
L TUF 1
SCALE | [ sweer 34 35




1 +
2
(33 TERMPUR L
(7 11G6S 2
i ST 330/150/330
(71 4 U3H_A 3—1b N
o | TS g b
(71 (7) ATN+
F1 ATN- Je 2o
75176 b (3 < 3230
BSYIN 77
+5V =< 2
jk [71BSYOUT 2 X 330/150/330
16 3 4 F1U4H Ee 6 11/3
uest T T 8—““_“1—-15 e
+
2 75176 b {3 J234
T S R 330/150/330
(7 18CK 4l uec 8 I 16 °(3)
(6 PRENTS p8 U] 7
(el @ 2%&( J2 35
75176 b {3 J2 36
2
5= , scelpeart 330/150/330
B F1 Fe 2] 16 N 1
(:J HU36_8 . g _|UlG 1@
(6 '
e | ) RSV S Je3?
F1 RST-X
75176 b {3 Je 38
(7 LIGS 2 o
F
s 1 2 R T ?20/150/3301@
' D U4G_B U16
(6) 8 48 2
(71| F (2 ﬂggf J239
75176 b (3 J240
=
T 2 ~F2 1 - 330/150/330
! F1 ; 16 12
7ISELUT o " g e O
(6) |
1 (o] I SELY N Jean
= Fi SEL- € Jeuap
2 o 75176 3
. T AR 330/150/330
(7,C Y 16 1(3)
TP U |, = s (U6 5
Fl €0+
( ] | A -2 Je 43
75176 b {3 Je 44
2
T E=f2 1 330/150Y330
= F1 o Fe 16 10
(4 D U4G_n (6] 18 UGl ¢ @
[7 1 REQ ] AL REQY o joys
. Fl REQ™ < J24e
75176 5 (3
E ~Fp
T3 i i 330/150/339
(71SLS110 4+ | lusg_R° N 16 o(3)
( TrilLf . L
(2111 (7 %gf J2 47
75176 3 J2 48
CODE IDENT NO WING NO REv
e |965129- 3000
4 ? SCALE | [seer 35 of |
2 1




8 | 7 | 6 5 v 4 3 | 2 | 1

SRUNING €022

REVISION
DESCAIPTION

,.
2
»

A | PROD RELC ERO SD-0168
| 8 [mcorr £co 30372
AL TABLE 1
INPUT VAC) FLISE REQUIRED
700V o
S0y | 346 3AmP
220V
230V 3AG /% AMP
240V
————————————————————————————————————————————————————————— \./7 r_‘
POWER SUPPLY AwB Assy +30 vDC
T © 3 AMRS
-
|
I -30 vDC
é </9A I B3 AMPS
P Fl (9] :
VN 7 ! <
VOLTAGE l 8 A J8 P8
== - 7 VAC
/ 117 & 0.2 AMPS
| 3 3|3 c
________ J 9 VD
~ S S5 @ 3.3 AMPS wPuT A\
: 2 2|z VOLTAGE
| & 4|4
! Lk
q o |6
i
. i -
I ! :
[ e I A oX 22 - R E ! ;
' ! +2 vl *
| I ; ®5 AVRS
| o T : |
o0v 2ov 220y 23ov/eqov !
(7] (7] (7] (7] | 1
2 2 2 2 | UL RORMER | - -20vDC ‘ 9"0577‘3001 s
3 3 3 3 | g5y | &5 MRS =
4 j 4 j 4 4 L - - B8
5 5 5 5 :
: : 1R |
7 7 7 7 |
8 8 8 8 J ' 2| 704y
g 2] 2 ] ; 1 | cowmmor
—— P VOLTRAGE OPTIONS Lo o I
P8 L
REV STATUS ] REV A
& FOR UNITS WITHOUT LINE F/LrEk, SEE VIEW A. OF SHEETS I s [1f2]alals]e|7]a]ofio]n]1z[13]1a]1s]16[17]18] 15| 20] 210 22] 23
A FOR INPUT VOLTRGE SEE 7TABLE /. é:‘,s‘s';“.i%‘l{&'??f%“%é&?i"?~'if§ g;lé‘m 31&?:'5[5 APPROVAL A DATE A
B\ FOR FUSE SELECTION SEE TABLE |. e o o / Eﬂﬂ( sl
LN PARTS (VOTED AFFECT UL RECOGNITION. e o B 155, SCHEMATIC —POWER SUPPLY
' FlndaRein i | LA Rl
WNOTES . HasBEL B TS uodioon | DESMGR  —— CODE IDENT SIZE JOWG NO (3]
- o sgn el e w el il [ 32274 l D {960877-300 |8
AT RoDuCTS W cmt AN 1SSUED,Y, 4.2 +g| SCALE Foo- Tso 7 o

8 7 3 ] 5 A 4 3 1 2 | 1



8 | 7 6 5 v 4 | 3 P | 1

REVISION
LTR DESCRIPTION OWN DATE APVD | DATE,
T — —
A | ENG - FKELEASE L4 [Bayd M7 %AA,
JLORP FTD 7557 AR e
P3 WHT J7 -~ C | IMCOFP ETC 2028 L5 [%3 T
ono [7 s| enD
— WHT =
-20vDc |2 3l-20vDC
ono|3 it 2] ono 5
+20vDe | 2 12| +20voC
—] WHT —
GND|5 7|6ND
— WHT —
+9VDC |6 WHT /5| + svoe POWER
6ND |7 T 5| 6ND > SUPPLY
-20v0¢ [8] . [i0|- 30voc | “"*
ISVIE WH 2 lenD
— WHT —
+30vDC |10 13} +30VDC
— WHT -
GND L Wit 6 |GND
7VAC |12 e 19| 7VAC
— WHT - m
DOOR LOCKRIN[14 e PISD DOOR LOCK [t ~N.c
ll2ovbe Lock)|i3 = + ! |BLOWER RELAY .
] w ’;’: N\ us Lock |2 | LowEr RELAY ‘
HUB LOCK RTM|IS WHT {-]
—J i
i
ad GRN el pu !
FPT RING SENSOR 4MD |/ | 3|FLE (
FPT RING SENSOR +5V 2 GRN ! ’2’2222?
| GRN
FPT RING SENSOR RN 7 =ED 4
OPTICAL TACH GA/D 3 II + A\ ! C
— BLK L PI4
OPTICAL TACH +5v 4 +—t 3| OPTICAL
1< WHT |1 TACH
OPTICAL TACH Rin-A |8 — EAN t— 2
OPTICAL TACH RwIn-8 |pp —+ = 4
AOT USED 22 g
COMP. ARM GND sl . BV prs ewp
COMPLIANCE ARM SoURCE | (p +— WLKT Tt D}PZO CONTACTS
— [ i
COMPLIANCE ARM #7A  [20——t— . L”U L[ S P21 COMPLIANCE ARM
TAPE IN PATH +5v 2 7 Zr u\ T2a1 TAPE IN 4 ;EE IN PATH <+
TAPE IN PATH SENS. R7M [ q] =T PATH SENSOR SENSOR
TAPE IN PATH LEDGND| BLY P22
DOOR SENSOR &nD |3 WHT Jocor rock
SENSOR RTN “ WHT D MICRO SWITCH
BOT/EOT SENSOR #5v  |4s] o 223 T
BOT/EOT SENSOR D ] vy 2| Bor] £0T
BOT/EOT SENSOR RINZ |r7 3 | SENSOR
BOT/EOT SENSOR £7A/1 |18 oRN 4
AOT VSED |2/
ACT USED A WHT 360/0/-320
WHT
P5
BLOWER RELAY 650 | 1]
BLOWER RELAY (+) 2 ; TPG
TAKE UP MOTOR (+) |3] WH PZ{EI TAKE UP MOTOR GND
TAKE UPMOTOR com |5 | :l’: ; P25 rake uP moror
SUPPLY MOTOR CoM 4 6;[] SUPPLY MOTOR P28 PIO -
SUPPLY MOTOR(#) ® WHT 221 cuppLy moTOR CHASSIS GND ERY 1] anvo
GND 7 :f_:" 6| GND —
LED S 8 4| LEDS
sw s 7 YEL 2|sws
LED 4 0 YEL S| LEDA4 “ALl inf €1 .
1/0] =1 information tained i ai i
w4 ” );i-ll 3| sw4 ggcmen;n 'i:s g:;iduedmcoﬂn ;nmmri::nd ;%;:I.:Tz’t:-
— — pher a ucts, Inc. B i i
LED 3 12 8|LED3 \ FRONT PANEL the recipient aqtec: ch:: thiz ::::g::g.ut{n :1::::::
Sw3 3] VEL 5|swa3 [ TOUCH SWITCH Emuse and will not me imed” neld in confidence and in
12] used, T ed in
LeD2 7 YEL ol LED2 part, nor its contents rovu).:dm:g“‘;thcn,wﬁ:pzrt?
X oy 110 meet the purpose for_whicl; it was delivered. It is
Swe /5 12| swe understood that no right is cgnve}"ed to repr;oducc or
7] ey 112 have reproduced any item herein disclosed without
LED! & e _IL LEDI express permission from Cipher Data Products, Inc." A
SW/ /7] 113] S:/ v' ERESSTSR APPROVALS oaTE - o
SV 28] 4]+ geomas = s fown g 74 70 rax 42399 ool
l N. C'_) XXX A K it Ty o000 | iyt | TITLE
B 4 6 cc 54 SCHEM- HARNESS
B e L i
ure 4.35.8(] %2 | CoOE WENT NO. | DRAWING NO. [
Tl e P | 32274 | 360/0/-320|C
DO NOT SCALE DRAWING | 22 : & scae VONE | Jeveer 1 oe s

8 7 6 5 ? 4 3 2 ] 1



8 7 6 L 5 v 4 l 3 l 2 !

REVISION
[RCH! DESCRIPTION | own ] mf!
L | PRo5 REC £Re ob- Fo-oiss | FN }‘fjf-m “’

DATE

BRAUNING 4022

-wl - .- X ] - e —— /\ I
W3 ng»Pe v —{e wiPs IS |
sy ~ TtW/PZ 3,BK ‘D'4‘ 3 AD
’ CEAD /pc—z G A
o WRITE PUI OPTICAL  TACH
VOLTAGE SELZCT CARD HEAL ASSY
) .
TR L — 1 i B Wipg- 7,Y 7 _
— WiP4-9.n{l —werpa-1 —I Fw3p2-18rR » wip9
L~ W/P4‘3~W% ) f—Azsr-288 VOLTAGE SELECT | - ] e —— W’P2 Y Z(p//) 3 ‘\ G
A A R PN e 34 @ TERMINALS L~ | 2 w:pe 2,v <
//lP4 12N & S/- JBK - 3
N\ wiPi-11,BK Slhs & AZS /-1y X - <k N
wi [~ wies- 7w s i SIS Sofacsiao 52 [Pswis A FILE PROTECT SEMSOR '
— wips-isW 6 RN v g
— wips 4w 1 ;: 3 E FrerL-sw-Ed na  |WsFI (Pa g R S—
WiP4-10N - 8 - ) g = _ »
A Pszszsa-:;:\L X X 148 ‘f—f—ﬁ‘-%% L~ 7/3 ? All-4s v + 1 ( ?
wiea-izw- 0% 3 d N pSEFLISEK & —C +2—y2 ¢ -
g N\wier-2.8¢ 17 i3 39 % AC SUPPLY Rodang g P WIPI-i5, W —@—2 (P17) |
| S | TERITGES TR TR N (s 22 HUB LOCK SOLENOID
\A//—Z,H; J= 1 ‘/_A_/ ¥ NRRRRR 1 N N
— L2-2,7/ Y5 || ~ t N— -17—Y7
(D] —mrsey 'Z—_ BI-1,6/Y N L&__Z_J N -/a—fg P;ijﬁ;;-j;f/n‘; :<< |
- uredr PS2JIE G/ 8 \—wepz—e jgo ! 1
11 wirsrr 1« PSZE], CHASSIS GND o -
CL— SHLD A9H< (£15) L _355552’ 5 ,
T wrerr 15 TAKE-UF MOTOR T . (P26) (P27)
o W/F5'4:,5R:8 ., r . PSEXF/} FUSEHOLDER M ?— SUPPY MOTOR
L~ wips-1,8L49 QI —wP3-lw /7 (P25) (PZ4) | %
, wips-2,0 40 ‘{ ] —WiPs-2, v — & / 4 X N
we L— wip7-3 6L 41 C~wier-2,w— 3 5 Y 1 ‘\7
- w;Ps;: sz o, : WP W 1% R J |
WF79 BLTL NN Y Y 3
=413 433 , _ N B 2 : -2 (P28, EOT/BOT _ -
anaw Jas|a|  LHewmerew 47 S il o e by Ceete (res) SENSOR - H
- wirs-404/157 |3 N g b - 3 o 7 Q 423/
—wre-504e |3 N7 AN | B Y ¢ wig Wi/ 9, 8% e —Wapi-4, B
[ wire-201/7 wIREE R 32 2 3 SPLICE, WIPIO-/,8R ' 4 —WIOPI-W—
L wirs-1/0 Y13 L AR B ) [ WS ’ i 'r—mpl-?é "o
/9 —wier4 v —i2 S W4PL
T AeEaLR 120 N/ (P15) 1 }sHLD- WiPe-5— [ W4PI=34 A
L sw DJ’@;:= ——#ip1-6, W5 I WIPf -20, CLR:;‘J]_/ POWER SWITCH
— wrpe-1,w {1 WIPZ-5 BK
L — wipa-2, w42 ! T2, R — 1 T b WP
mr~2,w 43 ! ~ Q2T BR—N CAPACITOR | — W4 PI-5, 0 —<<— WIOPIFO ~B 7253 4
C— mzw e N i I N 1 I N I IR I I b I PLATE ASSY I
L M-I W 18 Al ~ ¢-71-2. w — ! !
L~ m2-2w 16 e 2 INTERLOCK SW/TCH
L— WPt0-6,71 ; [3 AC INPUT S Y % 3 110, Bk
WIPIO-4, Y SND,G/Y: S il
wipio-2,v] 3 & pseJl rasi— |93 e85y —] w4 1
N— wirio-5, 740 7|3 ey /‘Z PSEFLIS, | Q g-71-7 8L — TcEw-oar W\ fo I T -mipz-9, 1 ]
N 24 P Fo2XFrABK PS we sensor N [t Wipe-12,8L _ 966104-300
= wir0-3 Y Y13 3 POWER SUFPLY PWE t aian — ED ;5:
N— wipio-10y {1+~ . ! \NOTES : UNLESS OTHERWISE SFEC
N— wipl0-i2,Y{I5 1 16 < | N
- WIPIO‘/I;::- e N — l ) é  POWER SUPPLY HOUSING I s 7@% ;/;11/_;234 7+ ‘\ 8 3 (Wp//?) WiPz -1 B
= Viero-idy @ BIC/ wipz-12,8. -} . A REFERENCE DESIGNHTION SHOWN W P/;ef/vr//e's;s,gc/—s”, ;;ﬁ\fa) ,
— wapl- | 7 - REFERS TO THE LORRESPONDING DESIGNATION FOR THA
gk g ) 131 24 pume | RERA ASSDLIATED DRAWINGS & PARTS LISTS.
/1— ” S Y S 437 1 i [spL iCEV-PszE2, BR V;;\;Si THIS CONNECTION IS OPTIONAL s REFER T APPROPRIATE FARTS LIST.
/ Y 1 ~I2 %
NI §|§ l T_T_T_L - <E /s 6/ | —— W — TTeR SHIELD OF OPTIZOL TACH CABLE 1S GROUNDED AT WIPZ-2Z.
~— wapl-21] JE— | L I NN
Iy $in TN REIEL wa |/ ( ( ( ( \ \ \ W\ \\ sS$Ss VAN WHEN [INE FILTER FL1 15 NOT WSTALLED) CONNELTIONS ARE MADE FEOR
It f l FIIees BL N L AR AC INPUT PI-N TD AC SUPPLY TERM E4 8 FUSEHOLDER Fi-SIDE 70
Sapk 1 l < YYYY AC SOPPLY TERM £3
/—WiPI-i,R Wwolzwe ~ E“D‘I\E“Q’:ﬂi’ AR ' ‘
- ; 0 TN
;—_ - TRAMSFORMER? ; 0 g é 33
WepPl-9,8L—37 | 1 O~-W5PI~6 5 BE S = S TESS
- ‘ri W@p/-g,er—#a TI 20-W5PI-4, A A N T S SR N T W O N e 111
- \g WéPllf’n/ 09 3 -WSP/-2,0 : (12 3¢5 <78 91010231 723 ¢
- HW— ’ wiplo  (pI0 =
T N é\;l; WeP) =Ty Bk 12 4 WSP/'ﬁ;V— ( ) 1 :SHEETS R: 1]2]3fafs|e]7]a]s]w]ujizfis|14]15]16|17{18] 19]20{ 21| 22| 23] 24}
N S |- nerr-2,R—01 SQ-Wo~-3,¥ All Y FoRATION CoNTareco w08 [WNLESS OT HERWISE APPROVAL DATE r
N w - -, - Azse 1 ““Léc""?“é’.?'c“?l?.%‘ﬂ‘f"}u‘s SFEQIFIED DI . - ci/ oo
= |z Naviatdn ¢ e G s /e % DIAGRAM
o~ T =l »RLOCK TR T ERAL AND. The. oM. TOL! ES — M) n/ / -
~ T-azewl TOUCH SWITCH FRONT DO ot et Mo e 2z
~ wrien 1 Al y WEL  ASSEMBLY B e MTSU
— b s A3 00 PaTE  g55EMBLY A2 - RONVT AN BB TE USRS | 0 e ——F— % | D |S66104-300 | B
- -- - - - PEPRASN ST | OihorSoae \ preme - | 32274
PWB FORMATTER e - == SRS TERMISION From i | 0 NG SSUET )] [y as] SAE ADNE. oo [ 7 o/

3 | 7 | z 5 X 4 3 27 | !




BRUNING 4022

REVISION
LTR DESCRIPTION
8 CORP E
f-—————17.800 MAX~ — < ‘l}‘:c‘?ﬁ_ E‘_:f"l_fjf_’ -
o b I D] INCORP ECO 17022
3.5 X 15.5 AREA ' ‘ 14t 4-1
REGD FOR 1/0 (3
HOST CABLE : —Hl’
- __ .070 ——Ir ‘i D
\?\y | |
| | f
f ===l
| I 9 e O
! : | o Y -4
I ] | B A :f
| @ ’
DETAIL 53\\ 4-|.l.so )|¢ : .070——-”-— I
ALTERNATE TP | .27
— (9 .
(9 pa— SLIDING THICKNES
31,125 USING LONG ADJUSTABLE T,
24.685 MAX 21,750 REAR MTG BRACKET M H@:.ﬂ@
| (SEE ALT DETAIL A) SELTION
22.250 USING SHORT ADJUSTABLE SCLREWS & BAR NUT
21.625 REAR MTG BRACKET OMITTED FOR CLARITY
‘ SLIDE FRONT MOUNTING
BRACKET , RIVETED c
MOUNTING SURFACE , REF
:im : RALK REAR MOUNTING RAIL,REF
2.5i15 | pa HB H@
2.500 L 7.85 MAY ‘
‘ I 1 K - AN ‘ |
s |
MOUNTING N \ bl
! - | 7.500 ————————— | SURFACE., Q\>/ AN 207 MIN ‘——i : —
MAX SPACE REQD FOR REF CHASSIS, REF
MOVING MEMEBERS ‘ -—— /D37 BAE NUT ' +
[ | SUPPLIED
- 9.25 MAY ——————— | i TYP FRONT & REAR
27.00 Lo
MAX N
- |8.450 MAY ——————»= D ! RACK FRONT MOUNTING i SLIDE , REF
) RAIL . REF
- [8.000 MIN —————m Lj-__
|
| S [ , %0264-000|
& NN\~~~ T 7 - =
= = 8.719 ° ' e 1 .0bD REF — D
A b 58 < | '
| VA '
A } ;
N ! |\ SEETABLE ] o7 K A }
! ! ‘ ‘ 1= <°V/ ) 7L /| 28,800 REF
o 1 ] IS RN |11 B
B 1032 BINDER HD — 2629 MOUNTING SURFALE
o SCREW SUPPLIED — Z2sp0
h OPTIONAL: ID-3Z FLAT | /N
i‘ I HD SCREW SUPPLIED P !
- %000 e g 300 mAY TYF FRONT & REAR L 'r-jf—lmzo MIN CLEARANLE % —
19.006 . - BETWEEN FRONT MOUNTIN G
‘ / RAILS PER E.LA. RS-31D-(-77
NOTE: MOUNTING SLOTS / FRONT PANEL . REF
MOUNTING DIMENSIONS WILL VARY 281 X .5k TYF, REF TYEILAL |
FROM 2.629 WITH A BINDER HEAD SCREW FRONT OF RACK — TYFICAL IVSTALLATION
TO 2500 WITH A FLUSH HEAD SCREW. i THE F880 WITH SLIDES MOUNTED
1 IS DESIBNED TO FIT INTD A
STANDAFD £.0.A. PS-310-0-77
RACK
TABLE | - REF
CHAS5IS AS3Y DIM A A
~ Jek e th | Foshs| 7
960586 - CC1, | 5.0C0 S— Smpééisﬁgm&k:s%s APPROVAL | DATE JoWN o4 /] o an o0
-0C9 & -0I0 | 4.900 PV 5 7Y b :;‘zf’;kim }//; T 2 I o~
- 3.G972 18 7> || LoLERANCES AR MTSU-RACK MOUNT
) -Co $A 3/0/5 3 lIoecuals VEG ’
980566 -co2 | 3575 4 2 vl e i) PR
6 - 4.320 1t s umeeD  cn 2020 o 1 cocen e o e on s conaes oo 0 e oo | ke 510 ) TODE TDENT | SIZE_ WG MO REV
960500 001 | a22c EERGINSEIA TN DASCIREIRE b e saara | D |300764-000 |©
MO TRIST MO Wi ROT € USED, SEFROAED N CPHER SATR FRODUCTS, . DRAWING D, sz [/ |SCALE YON F[MOD Iss 7 oF /

8 7 6 5 f 4 3 l 2 I 1



Index

additional sense 5-9, 7-21 —-7-23, 7-26
air filter 4-3

arbitration 2-15,7-1-7-2
asynchronous 8-1

autoload 3-3

automatic speed control 7-12

bearing 6-32—-6-33, 6-39—6-40

bell crank 6-14, 6-29 —6-30

blower 5-9, 6-2, 6-4, 6-20

BOT 1-1, 3-2, 3-5,4-2,5-2, 5-4, 6-2, 6-9, 6-48, 7-8,7-11, 7-16, 7-21, 7-23 — 7-24, 7-28, 7-34
BOT sensor 3-5,5-4

buffered 7-4,7-11-7-12,7-14,7-18,7-34—17-35

C
configuration 2-1,2-14—-2-15
Control Switches 6-2, 6-5
Copy command 7-6 —7-7, 7-20 - 7-22, 7-25, 7-35
cover retainer arm 1-3-1-4,1-6—1-7

D

default 7-12—-7-14

density 3-2,7-12—-7-13

diagnostic 3-2,5-1-5-3,5-9~5-11,7-4,7-17—7-18, 7-28 —7-30
diagnostic function 7-30

Diagnostic Inquiry 5-10, 7-17—7-18,7-30

diagnostic mode 3-2, 5-2—5-3

differential 2-9,2-12—-2-13, 6-2, 7-1

DIP switeh 2-14-2-15

door lock 5-8,6-7—6-8,6-12

door lock circuit board 6-7

E
enclosure 1-2,1-4,1-7,2-4 -2-6, 8-2
EOT 4-2,5-2, 5-6, 6-2, 6-9, 6-48, 6-50, 7-21, 7-23 - 7-25, 7-33 — 7-35
EOT sensor 5-6
Erase command 7-8
error code 5-1-5-2,5-10—5-11
extended sense 5-10, 7-13, 7-18, 7-20—-7-23, 7-33-7-35



F
file mark 5-3,7-6, 7-12, 7-21 —7-22, 7-24, 7-30, 7-33 — 7-34
file-protect 5-2,5-7
file-protect sensor 6-2,6-10
Freon TF 4-1
front panel door 2-1, 3-3-3-6, 5-2, 5-8
fuse 2-6—2-8,6-2,6-13

HIDEN 3-2,3-5,5-1, 5-5—-5-9, 6-54 - 6-55
hub lock 6-14, 6-29

hub lock solenoid 5-8, 6-14, 6-29
hub-height adjustment tool 6-1, 6-48—6-50

1
indicator 3-1-3-3,3-5-3-6,5-1-5-2,7-21,7-23,7-33
input air duct 6-15, 6-20
Inquiry command 7-9
installation 2-1,2-4—2-6, 2-8, 2-16, 6-23
interlock 5-2,6-1-6-2,6-16, 6-44
Interlock Disable Procedure 5-2, 6-44
interlock disable tool 6-44,6-53
interlock switch 6-16, 6-42, 6-44, 6-53

J1 6-18

J2 6-18

J3 6-18

J4 6-17—6-18

Jd5 6-17-6-18, 6-20
J6 6-20

J7 6-20

J8 6-20

L
LED 4-2,5-1,5-3—-5-4,5-6-5-11, 6-45,6-53 — 6-55
left output air duct 6-17, 6-20, 6-39 —6-41
level 0 diagnosties 5-10, 7-27
line filter 6-20
LOAD/REWIND 3-2-3-3,5-1
Load/Unload command 7-10
loading tape 3-3
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Loctite 6-1, 6-33, 6-40
Lubriplate 6-1, 8-7

M

main circuit board 2-4—2-5,2-14—-2-15, 5-10, 6-18, 6-20, 6-35, 6-46
maintenance 4-1
Manual Load 3-3

anual release switch 3-4,3-6,6-19
Manual Unload 3-6
Mode Select command 7-11, 7-13 —7-14, 7-24, 7-34
Mode Sense command 7-13
motor filter 6-20, 6-30, 6-35
motor insulator 6-30, 6-35

(0]
off-line 3-2, 5-10, 7-6, 7-24, 7-29 —-7-30
ON-LINE 3-2, 3-6, 5-1, 5-6 —5-8, 6-54 —6-55, 7-11, 7-24
on-line 7-24
OPERATION 3-1-3-6
operator access 1-3, 3-3, 3-6, 6-44
options 2-14-2-15

oscilloscope 6-46

parameters 7-5—7-6,7-11, 7-13, 7-25

part numbers 6-2

pawls 5-8

PIOs 5-4

power supply 1-2,2-6—-2-8

power supply circuit board 2-7, 6-20, 6-43

power supply housing 2-6 —2-7, 6-4, 6-15, 6-20, 6-35, 6-40
power switch 2-6,3-2—-3-3,3-5-3-6,6-22, 6-24
power-up 2-15,5-2, 5-10, 6-16, 7-26

power-up diagnostics 3-2

quadrature 5-3-5-4

R136 6-45

rack latch 1-3—-1-4,2-3
rack mount 1-2, 8-2
Rack-Mounted 1-3—-1-4



Read Block Limits command 7-15

Read command 7-14-7-16, 7-18, 7-28

Read Reverse command 7-16

read threshold adjustment 5-9, 6-18, 6-23, 6-45
read threshold potentiometer 6-45
read/write head 1-1-1-2, 3-5, 4-1, 6-23
Receive Diagnostic command 5-10, 7-17, 7-28, 7-30
Recover Buffered Data command 7-18-7-19
reference level tape 6-1, 6-45

Request Sense command 5-9—5-10, 7-20
Reserve Unit command 7-27 —7-28

residue 7-16,7-21,7-34—-17-35

retry 7-23,7-34

Rewind command 7-28

right output air duct 6-3, 6-20, 6-24

roller guide 1 6-25, 6-40, 6-51

roller guide 2 6-26, 6-46, 6-51

roller guide 3 6-51

roller guide 4 6-51 —6-52

roller guide 5 6-46, 6-52

rotor 6-3,6-39—6-41,6-53 —6-54

safety pin 1-5-1-7

scratch tape 6-48,6-50—6-51

SCSIbus 1-1,2-16-3-1,3-3,3-6,7-10

SCSI cable 2-5, 2-16

SCSIID 2-14,7-6

SCSI ID Switch 2-14

Send Diagnostic command 5-9-5-10,7-17, 7-28 — 7-30
sense key 7-21-7-23, 7-25,7-33 -17-35
service access 1-3—1-4,2-1, 2-4, 2-6, 6-1
Service Aid 11 5-3, 6-33

Service Aid 12 5-3

Service Aid 13 5-3

Service Aid 14 5-3

Service Aid 21 5-4,5-9, 6-45

Service Aid 22 5-4,5-9

Service Aid 23 5-6, 5-9, 6-46 — 6-48, 6-50—6-51
Service Aid 24 5-6 -5-8,6-53 - 6-54

Service Aid 31 5-7,6-10, 6-37—6-38
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Service Aid 32 5-8, 6-8, 6-12, 6-14, 6-29

Service Aid 33 5-8

Service Aid 34 5-9

servo 5-2—5-4

shims 6-25 —6-27, 6-32—6-33, 6-40, 6-51 —6-52
single-ended 2-8—-2-11,6-2,7-1

skew 6-46

skew adjustment 6-23,6-46-6-47,6-52

skew tape 6-1,6-46 —6-47

Space command 7-30—7-31

special tools 6-1

Specifications 8-1-—8-3

stator 6-3, 6-39—6-41

status byte 7-3—7-4, 7-20

supply hub 1-1, 3-3-3-4, 3-6, 5-2, 5-7 - 5-8, 6-28 —6-30, 6-48
Supply Hub Adjustment 6-28, 6-48, 6-51
supply motor 6-29—6-30, 6-48

supply reel 3-6,5-2,6-48

supportarm 1-5-—1-7

T
table-top 1-2, 2-4, 8-2
tachometer 2-1, 3-4,4-1,5-3—5-4,6-3,6-32—-6-34, 6-49—6-50
Take-Up 6-3,6-34—6-36, 6-49, 6-52
take-up hub 1-1, 2-1, 3-4, 4-1, 6-34 —6-35, 6-49—6-50
take-up motor 6-20, 6-34 —6-35, 6-50
Tape Alignment Adjustment 6-23, 6-25 —6-27, 6-41, 6-51
tape cleaner 4-1
Tape Loaded Diagnostics 5-9
tape path 1-2—-1-4,1-6-1-7,2-1,4-1
Tape Unloaded Diagnostics 5-3
tape-in-path receiver 6-37
tape-in-path sensor 5-2, 5-7-5-8, 6-37
tape-in-path transmitter 6-38
tension arm 1-1-1-2,5-2,5-7, 5-9, 6-39—6-41, 6-53 —6-55
Tension Arm Output Adjustment 6-41, 6-53, 6-56
tension arm output voltage 5-6
Tension Arm Spring Adjustment 6-55—6-56
termination 2-8—2-9,2-14, 7-1
terminator 2-8,2-16, 7-1
Test Unit Ready command 2-15, 7-31 —7-32



tie-wraps 6-24, 6-43

top cover 1-2—1-7,2-1, 3-1-3-2, 3-5, 6-42
torque seal 6-1, 6-47, 6-56

transformer 6-3, 6-43

troubleshooting 5-1, 5-4, 5-10, 6-44
twisted-pair 2-8 —-2-9

U2C 2-14-2-15,5-10

U4A 2-15

unbuffered 7-11-7-12,7-14,7-34—-7-35

underrun 7-12,7-27

UNLOAD 3-1-3-3,3-5—3-6,5-1-5-3,5-5, 5-7—5-9, 6-45, 6-47— 6-48, 6-50, 6-54 — 6-55, 7-4, 7-10
unloading tape 3-6

UNPACKING 2-1

unshielded 2-8,2-10, 7-1

\Y
Verify command 7-26, 7-32
voltage selection 2-6 —2-7
Voltage-Select 2-7, 6-3

w

wavewasher 6-32—-6-33, 6-40

Write command 5-1-5-2,7-8,7-16, 7-34 —=7-35
Write File Mark command 7-35-7-36
write-enable ring 3-2—3-4, 5-7, 6-45—6-46
write-enabled 5-7,5-9, 7-14

write-protected 5-1-5-2,7-14, 7-24, 7-35
WRT EN/TEST 3-2



P.O.Box 85170
San Diego, California 92138

799944-001
Revision A
Copyright © Cipher Data Products, Inc., 1989. All rights reserved. November 1989



	0001
	0002
	0003
	001
	002
	003
	004
	005
	006
	007
	008
	009
	1-01
	1-02
	1-03
	1-04
	1-05
	1-06
	1-07
	1-08
	1-09
	1-10
	1-11
	2-01
	2-02
	2-03
	2-04
	2-05
	2-06
	2-07
	2-08
	2-09
	2-10
	2-11
	2-12
	2-13
	2-14
	2-15
	2-16
	3-01
	3-02
	3-03
	3-04
	3-05
	3-06
	4-01
	4-02
	4-03
	5-01
	5-02
	5-03
	5-04
	5-05
	5-06
	5-07
	5-08
	5-09
	5-10
	5-11
	6-01
	6-02
	6-03
	6-04
	6-05
	6-06
	6-07
	6-08
	6-09
	6-10
	6-11
	6-12
	6-13
	6-14
	6-15
	6-16
	6-17
	6-18
	6-19
	6-20
	6-21
	6-22
	6-23
	6-24
	6-25
	6-26
	6-27
	6-28
	6-29
	6-30
	6-31
	6-32
	6-33
	6-34
	6-35
	6-36
	6-37
	6-38
	6-39
	6-40
	6-41
	6-42
	6-43
	6-44
	6-45
	6-46
	6-47
	6-48
	6-49
	6-50
	6-51
	6-52
	6-53
	6-54
	6-55
	6-56
	7-01
	7-02
	7-03
	7-04
	7-05
	7-06
	7-07
	7-08
	7-09
	7-10
	7-11
	7-12
	7-13
	7-14
	7-15
	7-16
	7-17
	7-18
	7-19
	7-20
	7-21
	7-22
	7-23
	7-24
	7-25
	7-26
	7-27
	7-28
	7-29
	7-30
	7-31
	7-32
	7-33
	7-34
	7-35
	7-36
	7-37
	7-38
	7-39
	7-40
	7-41
	7-42
	7-43
	7-44
	8-01
	8-02
	8-03
	8-04
	9-01
	9-02
	9-03
	9-04
	9-05
	9-06
	9-07
	9-08
	9-09
	9-10
	9-11
	9-12
	9-13
	9-14
	9-15
	9-16
	9-17
	9-18
	9-19
	9-20
	9-21
	9-22
	9-23
	9-24
	9-25
	9-26
	9-27
	9-28
	9-29
	9-30
	9-31
	9-32
	9-33
	9-34
	9-35
	9-36
	9-37
	9-38
	9-39
	I-01
	I-02
	I-03
	I-04
	I-05
	I-06
	xBack

